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Abstract 
Purpose: Despite the well-established benefits of cardiac rehabilitation (CR) and greater 
need, under-represented populations are less likely to utilize CR compared to their 
counterparts. To date,, there has been limited research to quantify CR barriers in these 
under-represented groups and there has been lack of research to assess whether barriers 
differ by program model. This dissertation examined CR utilization and barriers to CR 
use among rural and urban inhabitants, patients of low socioeconomic status (SES) and 
high SES, Chinese-Canadian and North American patients, and home-based versus site-
based CR. 
Method: Cardiac patients from hospitals across Ontario, Canada completed a survey 
which included the Cardiac Rehabilitation Barriers Scale among other variables for this 
cross-sectional study. 
Resul1s: Findings suggested that rural inhabitants attended significantly fewer CR 
sessions, and perceived greater CR barriers overall compared to urban inhabitants. These 
included distance, cost, and transportation problems. In addition, patients of lower SES 
were less likely to be referred, enroll, and participate in CR, and reported significantly 
greater barriers to CR compared to their high-SES counterparts. Greater barriers for low-
SES patients included severe weather, distance, cost, and transportation problems. 
Moreover, Chinese-Canadian patients were significantly more likely to be referred to CR 
compared to North Americans, but there were no significant differences with regard to 
utilization. Chinese-Canadian patients reported significantly greater CR barriers 
compared to North Americans, specifically severe weather and transportation problems. 
ii 
Also, appropriately, h?me-based CR participants reported greater barriers including 
distance when comp~ed to site-based participants. 
Conclusion: Broade~ application of proven strategies to promote greater CR enrolment 
and completion is nee'ded, as well as development of tailored interv.entions to address the 
primary barriers identified for these vulnerable subpopulations of patients. 
iii 
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Review of the Literature 
Burden of Cardiovascular Diseases 
Cardiovascular diseases (CVDs) are defined as diseases and injuries of the cardiovascular 
system: the heart, the blood vessels of the heart and the system of blood vessels (veins 
and arteries) throughout the body and within the brain. 1 CVDs are the leading cause of 
mortality worldwide with 17 .3 million deaths each year.2 In Canada, 29% of all deaths 
were due to CVDs. 3 I;n 2007, 1.3 million Canadians reported having heart disease. 1 CVDs 
cost the Canadian economy more than $22.2 billion annually in physician services, 
hospital costs, lost wages, and decreased productivity. 1 
The most common form of heart disease is coronary artery disease (CAD), which 
refers to blockage in the arteries leading to complications such as angina (chest pain due 
to lack of oxygen) or myocardial infarction (heart attack due to lack of oxygen). The 
main cause of CAD is atherosclerosis, which refers to build up of plaque (sticky, yellow 
substance made of fatty substances such as cholesterol) that narrows and clogs the 
arteries, which in tum slows the blood flow. 1 CAD and vascular problems such as 
hardening of the arteries account for most deaths due to CVD. Patients with these 
diagnoses in particular are likely to benefit from participation in cardiac rehabilitation 
(CR) .. 
CR 
CR is an outpatient, inter-professional, and individualized approach to secondary 
prevention.4 The multidisciplinary CR team generally offers exercise training, education, 
1 
and counselling for b~th client and family regarding risk factors, lifestyle modifications, 
and coping with the disease.5 There are three main CR program models: 1) co-ed site-
1 
I 
based, 2) women-only, and 3) home-based. 
I 
After a patient receives referral for CR, he or she is generally scheduled for a clinical 
I 
assessment, including exercise testing. Following this assessment, patients are prescribed 
! 
a personalized program of exercise and education based on their needs and clinical status. 
I 
Typically in Ontario, I patients who are enrolled in either the co-ed or women-only site-
based CR programs ~ttend at least one supervised exercise class per week for a duration 
of four to six months,~ on average.6 In general, each class consists of a warm-up, aerobic 
(e.g., walking) and r~sistance training (e.g., hand-held weights), an interactive education 
I 
session, and peer-to-peer support. Patients are encouraged to exercise at home during 
most of the remaind~r of the week and record their progress using a diary. Educational 
lectures offer inform,ation on long-term lifestyle changes such as stress management, 
smoking cessation, and heart-healthy dietary habits. Where appropriate, one-on-one 
sessions are arrange~ with a psychologist, social worker and/or dietitian for example, 
depending on the mi,'x of healthcare professionals at each program. 
Evidence supports that home-based programs result in benefits similar to onsite co-ed 
I 
I 
CR programs with regard to morbidity, cardiac risk reduction, and health behaviour 
I 
modifications,7 and may even be more cost-effective.8 Patients who are enrolled in the 
I 
I 
home-based CR prdgram would try the prescribed exercise program once onsite and then 
I 
continue the progra&i at home for a duration of six months, on average. Participants send 
their weekly exercise logs to their supervisor. During a weekly telephone consultation, 
2 
r 
the patient's supervis9r would monitor his or her progress and provide any necessary 
I 
feedback. A program workbook provides reading material to assist patients adopt long-
term lifestyle modific~tions. Patients would have access to educational lectures through 
I 
webcast and could ar~ange one-on-one sessions with a psychologist, social worker and/or 
dietitian by telephone or in-person. 
i 
Benefifts of CR 
A recent meta-analysis and systematic review of 47 studies that randomized 10,794 
I 
patients to exercise-b:ased CR or usual care, a 13% reduction in all-cause mortality, 26% 
reduction in cardiovqscular mortality, and 31 % reduction in hospital admissions were 
I 
I 
reported in the treatment cohort.9 Thus, many clinical practice guidelines promote CR as 
I 
a standard part of th~ continuum of care.4 Research also shows that physician-directed, 
exercise-based CR positively affects the pathophysiology of CAD and the extent of 
disability and level df quality of life, and reduces both morbidity and mortality. 10 Another 
I 
review of the literattjre found that anxiety, stress, depression, social isolation, and quality 
I 
of life all improve after CR. 11 Participation in CR benefits patients with various cardiac 
I 
I 
probl1ems including ~hose who have had acute myocardial infarction, have undergone 
I 
I 
coronary artery byp~ss graft (CABG) surgery, percutaneous coronary intervention, heart 
I 
transplantation, hear;t valve surgery, and patients with heart failure. 10•12 
I 
Under-Utilization of CR 
Despite the weH-established benefits of CR, it is greatly under-utilized. It is estimated 
! 
that only approximately 20% to 30% of eligible patients participate in CR. 13•14 A review 
3 
of 15 studies from Europe, New Zealand, the United States, and Canada found that this 
I 
low uptake is an international problem with rates of participation ranging from 13% to 
I 
I 
60%, with patient, prqvider, and health care system factors contributing to the 
I 
underutilization of C~. 15 An examination of CR referral and participation patterns among 
906 patients from the [coronary intensive care unit of 12 hospitals in Ontario revealed that 
I 
only 30% of the patiepts were referred to CR programs by a physician, and 21.5% 
attended CR. Further1i11ore, among the patients who attended CR, only 62.5% reported 
attending most or all pf the CR sessions. 16 
CR Barriers 
Patient, provider,:and health system-level barriers to CR utilization have been 
I 
identified. 17 Prominept barriers include physician referral failu,re, variability by nature of 
I 
cardiac condition or procedure and resultant perception of need, patient age, sex and 
I 
socioeconomic status, as well as timing availability of CR sessions and geographic 
I 
proximity. 17 
Many studies have examined factors related to low CR utilization. The barriers 
identified in the literature include lack of family or physician support, work conflicts, 
lack of transportation, distance to the facility, and cost of service. Most of these factors 
I 
occur at the patient-l~vel. CR participants are more likely to be younger, males, place a 
high importance on ~ehabilitation, feel that rehabilitation is necessary, and have attained a 
higher level of educ4tion. 18 
I 
Provider-level barriers to CR have also been identified. In one Canadian study, 74% 
of patients did not a*end CR because it was not recommended to them by a healthcare 
4 
provider. 16 Provider-level factors leading to non-referral include skepticism about the 
benefits of CR, not following clinical guidelines, and a lack of awareness of CR programs 
or sites. 19-21 Finally, there are barriers to CR at the health system-level. These factors 
include communication obstacles in the referral process and lack of funding for CR 
leading to long waiting lists and insufficient capacity. 17 Understanding correlates of long-
term physical activity behaviour such as CR staff support and perceived health among 
CR graduates could help identify individuals at risk for non-adherence.22 
Assessing CR Barriers 
While many barriers to CR utilization have been identified in the literature, to 
date there have been limited means to assess these in a robust manner. Grace et al. have 
developed the Cardiac Rehabilitation Barriers Scale (CRBS) which assesses patients' 
perceptions of patient, provider, and health system-level barriers to CR utilization. The 
scale was developed following an extensive review of the literature, with feedback from 
cardiologists and CR staff. It has been administered to three cardiac cohorts. In the first 
cohmt, researchers administered a 19-item version of the scale to 272 cardiac in-patients 
from two hospitals.23 In the second cohort, investigators administered the same 19-item 
version of the scale to 1497 cardiac outpatients of 97 cardiologists. 24'25 The scale 
discriminated between those who attended CR and those who did not, thus illustrating the 
criterion validity of the scale.24 Moreover, analyses revealed differences in CR barriers by 
sex24 and age25 as have been demonstrated in the literature, 15'26'27 thus showing the 
discriminant ability of the scale. In this study, participants were asked to list additional 
CR barriers in open-ended fashion. Based on these responses, some CRBS items were 
5 
'I , 
revised. Items such as language barriers and motivation did not have adequate loadings to 
remain in the scale. 
Shanmugasegaram et al. (2012)28 sought to validate the multi-level Cardiac 
Rehabilitation Barriers Scale, applicable to both enrollees (participation barriers) and 
non-enrollees (enrolment barriers) alike. Factor analysis revealed four subscales, namely 
perceived need/health care factors, logistical factors, work/time conflicts, and 
comorbidities/functional status. All of the subscales had good internal consistency. CRBS 
scores were significantly related to enrolment status and degree of CR participation, such 
that the criterion validity of the CRBS was established. Finally, convergent validity was 
demonstrated, and three-week test-retest reliability was acceptable. Grace et al. have also 
developed and validated a Brazilian-Portuguese version of the CRBS 
(http://www.yorku.ca/sgrace/crbarriersscale.html).29 Most recently, a Chinese translation 
of the CRBS was undertaken, but it has not yet been validated. 
The availability of the CRBS may enable identification of key barriers for individual 
patients, in subgroups that are underrepresented in CR, and particular to certain models of 
health care organization. Ultimately, these barriers may be amenable to modification or 
intervention, thus potentially increasing CR utilization and facilitating optimal patient 
recovery and outcomes. 
CR Barriers in Under-Represented Groups 
Literature suggests that the rates of CR utilization among patients of older age, 
ethnocultural minorities, low SES, rural inhabitants, and females are consistently and 
significantly lower compared to their counterparts. Given that these under-represented 
6 
populations are at grekter risk of suffering from CVD and its long-term consequences, it 
I 
i 
is necessary to identify and address their unique CR barriers to optimize patient recovery. 
I 
To date, there has be~n limited research to quantify their barriers to explain their lower 
I 
I 
use and potentially to; ameliorate utilization rates. Our group has undertaken examination 
I 
i 
of age and sex differences in CR barriers. 24'25 Thus, this dissertation will focus on barriers 
by rurality, SES, and:Chinese-Canadian ethnocultural background. Second, it will 
examine whether hotjle-based CR programs that were designed to overcome some of the 
barriers indeed achieve this goal. 
I 
Rurallity 
I 
The term "rural"!refers to the population living in towns and municipalities outside 
I 
I 
the commuting zone; of larger urban centres (i.e., with a population of 10000 or more).30 
I 
In 2001, 6.1 million;(20.6%) Canadians were living in "rural and small town" areas.31 
Some researchers u~e municipal region (e.g., living within a certain metropolitan area) to 
determine rurality. 0ther researchers use the census data linking to patients' postal codes 
to determine rurality status. Our group has used the Cardiac Care Network of Ontario 
· definition of living 30 minutes or greater from emergency care to determine rural living 
I 
• I 32 
ma healthcare context. 
I 
I 
Evidence sugge'sts that rural inhabitants generally have a constellation of factors that 
I 
I 
I 
put them at greater ;need for CR. For instance, rural patients are more likely to be 
. I 
I 
smokers, less physically active, and have lower education levels compared to their urban 
I 
I 
counterparts. Des pf te their greater need for CR, research suggests that rural inhabitants 
I 
are less likely to urtdertake CR compared to their urban counterparts.33·34 Research 
7 
I 
I 
suggests that barriers that are geographic in nature such as CR site location and 
distribution, distance, ;transportation access, parking costs, and patient driving status are 
I 
significant barriers fo~ patients from rural areas. 13•35-37 In addition, other barriers that 
I 
may influence their CR attendance include quality of roads and harsh weather 
I 
conditions. 38'39 i 
I 
Suaya et al. (200J) 13 examined, the relationship between geography and CR utilization 
I 
I 
using a sample of 261,427 outpatients who were either Medicare beneficiaries or over 65 
I 
years of age at the ti~e of hospital discharge. They used patients' residence zip codes to 
I 
detemline distance to the closest CR site. They found that patients in the furthest quintile 
groupl. with a mean d~stance of 31.8 miles and ranging from 15 to 231 miles, were 71 % 
I 
less likely to utilize <rR. 
i 
Research shows that distance and commute times to CR sites are negatively related to 
participation rates. 13 'Brual et al. (2010)40 examined the relationship between drive time 
I 
I 
and CR utilization id a sample of acute coronary syndrome (umbrella term used to refer 
I 
to myocardial infarction and unstable angina) patients. The researchers found that 
I 
distance/travel time to site-based CR was significantly related to CR referral and 
I 
I 
enrolment, but not degree of participation in CR. The researchers also found that patients 
I 
I 
were significantly le·ss likely to be referred and to participate in site-based CR with drive 
I 
I 
times greater than 60 minutes in duration. 
Leung et al. (20l0)41 reviewed the literature publi~hed in MEDLINE, CINAHL, and 
SCOPUS databases 1assessing the relationship between geographic indicators and CR 
! 
utilization among c9ronary heart disease (CHD) patients. The researchers found that 
8 
I 
overall, 52.9% of the identified studies reported a significant negative association 
I 
between geographic indicators and CR utilization. Whether the geographic indicator was 
I 
I 
objective or subjectiv~ did not impact the overall conclusion that the majority of studies 
I 
suppo1ted a significant negative relationship between geographic disadvantage and CR 
utilization. The auth~rs also noted that the negative relationship was more consistent in 
I 
studies from North A;merica and Australia and less present in studies from the United 
Kingdom (UK). Acc9rding to the authors, the weaker relationship present in the studies 
I 
from the UK might qe due to greater population density and availability of public transit. 
I 
Although previot;is research shows the nature of barriers that rural inhabitants 
experience, there is lack of data that compare barriers for rural and urban patients using a 
I 
psychometrically-validated and comprehensive CR barriers scale. This study will 
I 
quantitatively assess: rural patients' barriers to referral, enrolment and participation in CR 
with a comparison group of urban outpatients. 
I 
I 
I 
Socioeconomic Status 
I 
Socioeconomic Status (SES) is defined as a hierarchical continuum on the basis of 
I 
I 
prestige, lifestyle, attitudes, and values, which can define a person's position in society.42 
I 
I 
SES can be assesse~ using objective and/or subjective indicators. Objective indicators of 
! 
SES refer to income, education, and work status. Subjective SES is generally assessed via 
I 
I 
a Likert-type scale }vhere participants are asked to indicate how they would rank their 
I 
I 
SES compared to orhers in the same country. 
1 
Literature shggests that low objectiv~ SES is associated with an increased risk of 
I 
CHD43-45 and with 'greater morbidity and mortality among CHD patients. 46-49 These may 
9 
~ 
I 
be rooted in the high prevalence of risk factors in this population. A study among 
Canadian adults found that the prevalence of most CHD risk factors was inversely related 
to SES, particularly for smoking and overweight.50 In addition, Canadians in the lowest 
income bracket were 1.3 times more likely to be physically inactive than those with the 
highest income.51 Alter et al.52 examined the relationship between income or education 
and cardiovascular risk factors, after adjustment for age, sex, ethnoracial factors, and 
geography among a cohort of 1635 patients younger than 65 years of age hospitalized 
with acute myocardiql infarction. They found that the prevalence of diabetes, 
hypertension, smoking, and pre-existing heart disease were higher among poorer, less 
educated patients, as were the total number of cardiovascular risk factors. Hence, despite 
universal health care in Canada, significant disparities exist for those of low SES. 
Findings from the above-mentioned studies show that patients of low SES have a 
greater need for CR. Despite this greater need, patients of low SES are less likely to 
utilize CR. For instance, Suaya et al. (2007) 13 found that patients living in zip codes with 
the highest median household income in the United States were 23% more likely to 
participate in CR than those living in zip codes with the lowest median income. Harlan et 
al. ( 1995)53 assessed the major correlates of CR nonparticipation in a sample of 393 
patients who underwent CABG. Despite a waiver of direct costs offered to patients who 
could not afford the program fees, multivariable analysis showed that higher education 
was an independent correlate of higher participation rate (college graduates were 71 % 
more likely to participate than high school graduates). 
10 
Research shows that patients of low SES perceive greater CR barriers compared to 
their high SES counterparts, possibly due to fewer health benefits such as paid time off 
work to participate in preventive health programs, parking fees, and transportation issues. 
Although previous research shows the nature of barriers that patients of low SES 
perceive, there is lack of data that compare barriers for patients of low SES with their 
high SES counterparts using a psychometrically-validated and comprehensive CR 
barriers scale. The current study will compare barriers to enrolment and participation in 
CR for patients of low SES with high SES patients. 
Ethnocultural Background 
Ethnicity is defined as the fact or state of belonging to a social group that has a 
common national or cultural tradition.54 Research similarly shows that patients of non-
white ethnocultural background have low levels of CR participation despite greater need. 
Limited research on barriers to enrolment and participation among non-white 
ethnocultural groups suggest that cultural and language barriers are among the most cited 
reasons for low CR utilization. Mochari et al. (2006)55 examined whether barriers and 
referral to participation in CR differ by race or ethnicity in 304 women who were 
hospitalized for CHD. Ninety-two percent of the participants reported that physician 
referral was important to participation in CR, but only 22% reported physician instruction 
to attend. Whites were more likely than non-whites to repo1t instruction to attend CR, 
whereas non-whites were more likely to report financial barriers compared to their 
counterparts. 
11 
I 
A review of MEDLINE, CINAHL, PubMed, EMBASE, Google Scholar, and 
I 
PsycINFO literature on CR under-utilization in South Asians showed that lack of 
physical exercise, language and communication preferences, religious and cultural needs, 
I 
and program access ate the main reasons for CR underutilization. 56 There is lack of 
I 
research to understano specific barriers to patients from any one particular ethnocultural 
I 
group. Given that the' Chinese-Canadian population is projected to grow from 1.3 million 
I 
I 
in 2006 to approxim~tely 3.0 million in 203130 and the Greater Toronto Area has one of 
the largest populatioJs of individuals of Chinese ethnocultural background in the country, 
I 
it is important to ide~tify the barriers that are specific to this group as a start. 
i 
I 
Barriers by CR Program Model 
While the tra~itional model of CR care is a site-based program, home-based CR 
programs have been !implemented to overcome geographic barriers related to distance and 
I . 
transportation, as w~ll as time conflicts. However, there has been no investigation of 
whether honie-based CR indeed is related to lower CR barriers such as these when 
I 
compared to patient~ participating in site-based CR. This study will examine how barriers 
I 
differ by program rr}odel. 
I 
Rationale 
Given it is well-established the under-represented groups outlined above, namely 
I 
rural inhabitants, thbse of low SES, and ethnic minorities benefit from CR, but are less 
I 
likely to gain access, this study will quantify the CR barriers among these subgroups. 
I 
Ultimately, these barriers may be amenable to modification or intervention, thus 
I 
12 
I 
potentially increasing /cR utilization and facilitating optimal patient recovery and 
I 
outcomes among under-represented groups. 
I 
Objectives 
1. To examiqe degree of, and barriers to, CR enrolment and participation among 
rural versjs urban cardiac outpatients. 
I 
2. To investikate barriers to enrolment and participation in CR for those of low 
i 
I 
versus high SES. 
I 
3. To exami~e barriers to enrolment and participation in home versus site-based 
I 
I 
CR, and the relation of these barriers to exercise behaviour. 
I 
I 
4. To investigate barriers to enrolment and participation in CR for outpatients of 
I 
I 
Chinese-<j::anadian versus North American ethnocultural background. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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First Research Manuscript Preface: Cardiac Rehabilitation Barriers by Rurality 
and Socioeconomic Status: A Cross-sectional Study 
This study examined parriers to enrolment and participation in CR among rural versus 
urban patients and pa#ents of low socioeconomic status (SES) versus high SES. Cardiac 
I 
inpatients from 11 ho~pitals across Ontario were approached to participate in a larger 
study (see Appendix f\ for patient consent form, Appendix B for the case report form, 
I 
and Appendix C for ~ociodemographic and medical history questionnaire). Participants 
I 
completed a sociodetiiographic survey, which included the MacArthur Scale of 
Subjective Social Status Ladder (see Appendix D). One year later, they were mailed a 
survey which assess~d CR utilization (see Appendix E) and included the Cardiac 
Rehabilitation Barriers Scale (see Appendix F). Appendix G presents the ethics approval 
for this study. 
The results of this study are presented in the manuscript which follows. This 
I 
I 
manuscript has been ;published online in author format on the International Journal for 
I 
Equi~y in Health weI?site (http://www.equityhealthj.com/). It was accepted for publication 
I 
on August 23, 2013.1 
14 
I ,. 
Certificate of Authentication 
I 
Re: Cardiac Rehabilit:ation Barriers by Rurality and Socioeconomic Status: A Cross-
sectional Study 
I 
I hereby conqrm that the first author of this manuscript, Shamila 
Shanmugasegaram, \Vas responsible in this study for data collection at one of the 
hospitals and for contributing to data entry and data cleaning. Shamila was also 
responsible for all data analyses and write-up of the manuscript. The co-authors are co-
investigators on the lfLrger grant who provided minor editorial feedback prior to 
manuscript submissicm. 
I 
Student Signature: ~-0 m!<lop 
Soamila Shanmugasegaram, PhD ( c) 
I 
SupervisorSignaturJ: E.J·9#C•r o Date: _9._....., 0 __ '3 ..... d-.....·,3----
sµerry L. Grace, PhD 
Associate Professor, York University 
I 
·1 ,. 
15 
First Research Manuscript 
Cardiac Rehabilitation Barriers by Rurality and Socioeconomic Status: A Cross-sectional 
Study 
Shamila Shanmugasegaram, MSc 
York University, Toronto, Canada 
sshan@yorku.ca 
Paul Oh, MD, MSc, FRCPC, FACP 
University Health Network - Toronto Rehabilitation Institute, Toronto, Canada 
Paul. Oh@uhn.ca 
Robert D. Reid, PhD, MBA 
University of Ottawa Heart Institute, Ottawa, Canada 
BReid@ottawaheart.ca 
Treva McCumber, RN, MScN, DHSc(c) 
Mackenzie Health, Toronto, Canada 
Treva.McCumber@mackenziehealth.ca 
Sherry L. Grace, PhD 
York University and University Health Network, Toronto, Canada 
sgrace@yorku.ca 
Address all correspondence and request for reprints to Dr. Sherry L. Grace, York 
University, Bethune 368, 4700 Keele Street, Toronto, Ontario, M3J 1P3, Canada 
Tel: (416) 736-2100 x. 22364, fax: (416) 736-5774, e-mail: sgrace@yorku.ca 
Source of Funding: This study was funded by Canadian Institutes of Health Research 
(CIHR) and Heart and Stroke Foundation of Canada grant #HOA-80676. Ms. 
Shanmugasegaram is supported in her graduate studies by the CIHR Frederick Banting 
and Charles Best Canada Graduate Scholarship Doctoral Award. 
16 
'I'. ·~ 
Abstract 
Introduction: Despite ,greater need, rural inhabitants and individuals of low 
I 
socioeconomic statusj(SES) are less likely to undertake cardiac rehabilitation (CR). This 
I 
study examined barri~rs to enrolment and participation in CR among these under-
represented groups. 
I 
I 
Method: Cardiac inp~tients from 11 hospitals across Ontario were approached to 
I 
I 
participate in a larger study. Rurality was assessed by asking participants whether they 
I 
I 
lived within a 30-mi~ute drive-time from the nearest hospital, with those >30 minutes 
I 
considered "rural." ~articipants completed a sociodemographic survey, which included 
i 
the MacArthur Scale1 of Subjective Social Status. One year later, they were mailed a 
I 
I 
survey which assess~d CR utilization and included the Cardiac Rehabilitation Barriers 
I 
Scale .. In this cross-sectional study, CR utilization and barriers were compared by rurality 
I 
and SES. I 
I 
I 
Results: Of the 180Q (80.4%) retained, there were 215 (11.9%) rural participants, and the 
I 
mean subjective SE~ was 6.37±1.76/10. The mean CRBS score was 2.03±0.73/5. Rural 
! 
inhabitants reported:attending significantly fewer CR sessions (p<.05), and greater CR 
barriers overall co~pared to urban inhabitants (p<.01). Patients of lower subjective SES 
I 
were significantly l~ss likely to be referred, enroll, and participate in CR, and reported 
I 
significantly greater! barriers to CR compared to their high SES counterparts (p<.01). 
I 
I 
Prominent barriers for both groups included distance, cost, and transportation problems. 
I 
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I 
These relationships sdstained adjustment, and a significant relationship between having 
I 
undergone coronary ahery bypass graft surgery and lower barriers was also identified. 
I 
I 
Conclusions: The res~lts confirm that rural inhabitants and patients of low SES 
experience greater bliers to CR utilization when compared to their urban, high SES 
I .. I. I kn . h b. counte:rparts. t 1s time to imp ement own strategies to overcome t ese arr1ers, to 
I 
achieve equitable anq greater use of CR. 
I 
I 
I 
Abstract word count~27 4 
I 
I 
Keywords: cardiac rehabilitation, rural, socioeconomic status 
I 
I 
I 
I 
, 
I 
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Despite their greater need for CR, research suggests that rural inhabitants are less 
likely to undertake CR compared to their urban counterparts.9 Suaya et al. (2007) 10 
examined the relationship between geography and CR utilization in a sample of 267,427 
outpatilents who were either Medicare beneficiaries or over 65 years of age at the time of 
hospital discharge. They used patients' residence zip codes to determine distance to the 
closest CR site, and found that patients in the furthest quintile group, with a mean 
distance of 31.8 miles, were 71 % less likely to utilize CR. Research suggests that barriers 
that are geographic in nature such as CR site location and distribution, distance, 
transportation access, parking costs, and patient driving status are significant barriers for 
patients from rural areas.9- 13 In addition, other barriers that may influence CR utilization 
among rural patients include quality of roads and harsh weather conditions. 14•15 
Socioeconomic Status 
SES is defined as a hierarchical continuum on the basis of prestige, lifestyle, attitudes, 
and values, which can define a person's position in society. 16 There is literature to 
suggest that low SES is associated with greater morbidity and mortality among coronary 
heart disease patients. 11-20 Alter et al.21 examined the relationship between objective SES 
indicators (i.e., income and education) and cardiovascular risk factors in Canada, among 
a fairly-representative cohort of 1635 hospitalized patients with acute myocardial 
infarction. They fot;Ind that the prevalence of diabetes, hypertension, smoking, and pre-
existing heart disease were higher among poorer, less-educated patients, as were the total 
20 
Introduction 
I 
I 
I 
I 
Heart disease is one tjf the leading causes of mortality and morbidity worldwide. 1•2 
I 
Patients with heart di~ease benefit significantly from participation in comprehensive 
I 
I 
cardiac rehabilitation; (CR) programs, and many clinical practice guidelines promote CR 
I 
as a standard part of ~he continuum of care. 3 CR is an outpatient approach to the 
secondary prevention of heart disease, and it is composed of structured exercise, 
comprehensive education, and counseling. CR reduces mortality by 25% as well as 
hospital readmissions, interventional procedures and cardiac risk factors, and improves 
I 
I 
well-being among bqth men and women.4'5 Despite the well-established benefits of CR, it 
is significantly undet-utilized.6 In particular, the rates of CR utilization among rural 
I 
I 
inhabitants and pati~nts of low socioeconomic status (SES) are low. Given that these 
under-represented pbpulations are at greater risk of suffering from heart disease and its 
I 
long-term conseque~ces, this represents another disturbing example of the treatment-risk 
I 
paradox.7 I 
Rurality 
I 
The term "rural'1' refers to the population living in towns and municipalities outside 
I 
the commuting zon6 of larger urban centres (i.e., with a population of 10,000 or more).8 
I 
I 
Evidence suggests that rural inhabitants generally have a constellation of risk factors that 
I 
I 
put them at greater heed for CR. For instance, rural patients are more likely to be smokers 
! 
I 
and less physically [active, compared to their urban counterparts. 
I 
I 
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number of cardiovascular risk factors. This reiterates the need for CR in low SES 
patients. 
Suaya et al. (2007) found that patients living in zip codes with the highest Ill:edian 
household income were 23% more likely to participate in CR than those living in zip 
codes with the lowest median income. Research suggests that barriers to CR participation 
among patients of low SES include fewer health benefits such as paid time off from work 
for preventive health programs, program expense and insurance coverage, and 
. . 22 transportation issues. 
Although the nature of barriers that rural inhabitants and patients of low SES 
experience have been described previously,22 to date, there is lack of research that 
compares barriers among these vulnerable groups with their respective counterparts using 
a psychometrically-validated and comprehensive CR barriers scale. Moreover, much of 
the research in this area has stemmed from the United States where cost of CR is a 
formidable barrier for low SES patients. Ultimately, these barriers may be amenable to 
' 
modification or intervention,23'24 thus potentially increasing CR utilization and facilitating 
optimal patient recovery and outcomes among these under-represented groups. 
Accordingly, in the current study barriers to CR utilization among rural versus urban 
patients, as well as patients of low versus high SES were compared in Ontario, Canada 
where CR services are reimbursed through provincial health care. It was hypothesized 
that rural patients apd those of low SES would report greater barriers to CR utilization. 
21 
Method 
Design: and Procedur~ 
I 
This is a secondary arlalysis of a larger study called Cardiac Rehabilitation care 
I 
Continuity through A
1
6tomatic Referral Evaluation (CRCARE),25 comparing CR 
I 
enrolment following 9ifferent means of referral. Ethics approval was granted from all 
i 
I 
participating institutions. 
I 
I 
ln··patients from l 1 hospitals in Ontario were recruited. After obtaining consent, 
clinical data were extracted from medical charts, and a self-report survey was provided to 
I 
patients for completion. Among other variables, this survey assessed sociodemographic 
I 
characteristics. 
I 
One year later, p~icipants were mailed a follow-up survey assessing CR 
I 
I 
I 
participation and barriers. CR services were provided through provincial health care at no 
I 
cost to patients (alth~ugh patients pay for transportation and I or parking at each visit). 
I 
I 
The cross-sectional analyses herein were based on this latter cohort of retained 
I 
participants. 
Participants 
The inclusion criteria for the larger study were: confirmed acute coronary syndrome 
I 
I 
diagnosis, and patiepts who had undergone percutaneous coronary intervention or 
I 
coronary artery byp~ss graft surgery, or had heart failure. The exclusion criteria for the 
I 
I 
I 
larger study were: narticipation in CR within the past two years, and significant 
I 
I 
orthopedic, neuro~uscular, visual, cognitive and/or any serious mental illness which 
would preclude CR: participation. A total of 2635 stable cardiac inpatients were recruited. 
22 
Measures 
I 
Self-reported ~ociodemographic variables measured in the survey administered in-
1 
hospital included patient's marital status, ethnocultural background (response options 
I 
were based on Statist~cs Canada), education level, family income, and work status. 
Patients were asked at the time of recruitment whether they lived within a 30-minute 
I 
drive of a hospital, a~d were coded as rural if they responded "no."26 
The MacArthpr Scale of Subjective Social Status was administered in the baseline 
survey.27 SES can be;assessed using objective and/or subjective indicators. Objective 
indicators of SES ref~r to income, education, and work status. Often patients are not 
I 
I 
inclined to self-report their income on a survey. Moreover, patients with cardiac disease 
I 
I 
I 
may be retired or on disability, which would negatively influence their income, rendering 
I 
I 
I 
it a poor indicator of!SES. Therefore, subjective indicators may offer a more valid 
I 
approach to ascertaining SES. Subjective SES is generally assessed via a Likert-type 
scale, where particip,~mts are asked to indicate how they would rank their SES compared 
I 
to others in the sam~ country. On the MacArthur Scale of Subjective Social Status, 
I 
participants were asked to demarcate their socioeconomic status on a 10-rung ladder 
I 
I 
compared to others in Canada. Scale scores ranged from 1 to 10, with higher scores 
I . 
I· 
indicating greater s9bjective socioeconomic status. A median split was computed, to 
I 
categorize participants as high versus low subjective SES. 
I 
I 
I 
Sociodemographic data obtained from the medical chart included date of birth and 
I 
sex. Clinical variab~es obtained from the chart included body mass index (kg/m2), 
I 
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i 
diabetes mellitus, hypertension, dyslipidemia, smoking status, reason for cardiac 
I 
I 
I 
admission, and comor
1
bidities. 
I 
The one-year follow-up survey assessed self-reported CR utilization, through 
I 
I 
forced-·choice respon~e options for referral (yes/no), enrolment (yes/no), and participation 
(yes/no). Patients wer~ also asked to estimate the percentage of prescribed CR sessions 
i 
attended (0-100%). i 
! 
I 
The Cardiac Reh~bilitation Barriers Scale (CRBS) assesses patients' perceptions of 
I 
the degree to which p1atient, provider, and health system-level barriers affect their CR 
I 
I 
enrolment and participation. 28 Regardless of CR referral or enrolment, participants were 
I 
asked to rate their le~el of agreement with the 21 statements. Items were rated on a 5-
1 
point Likert-type scale that ranged from 1 =strongly disagree to 5 =strongly agree. A 
I 
I 
mean score was computed, with higher scores indicating greater barriers to patient 
enrolment or participation in a CR program. The CRBS is demonstrated to be a valid and 
! 
reliable measure.28 1 
Statistical Analyses 1 
SPSS Version 20.0 was used to analyze the data. First, t-tests and chi-square 
I 
analyses were perforhied to assess differences in sociodemographic and in-hospital 
I 
i 
clinical characteristics between rural versus urban patients and those of high versus low 
I 
SES. Second, chi-sqbare tests were performed to test differences in CR referral, 
I 
I 
enrolment, and participation among these subgroups. T-tests were used to assess 
I 
I 
differences in percetjtage of prescribed CR sessions attended in each of the subgroups. 
I 
24 
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To test the objective of the study, a descriptive examination of CR barriers was 
first performed by subgroup. T-tests were then used to assess whether there were 
significant differences in total barriers, and for each barrier item by rurality and SES. A 
Bonferroni correction was applied to control against inflated error due to multiple 
comparisons for the latter tests, such that a p-value <.002 (.05/21) was considered 
statistically significant. Finally, a General Linear Model was run to assess whether 
rurality and SES (independent variables) were still related to total CRBS score 
(dependent variable), after adjusting for sociodemographic and clinical differences 
identified through the first tests outlined above. 
Results 
Respondent Characteristics 
The sample for this study comprised 1809 participants (80.4% retention rate) who 
completed the one-year follow-up survey. Retained participants were significantly more 
likely to have some postsecondary education and earn family income ~$50,000CAD 
annually, and less likely to live in rural areas than ineligible patients. Retained 
participants were also significantly more likely to be retired compared to patients who 
declined to participate.25 Of these participants, 939 (51.9%) participated in CR, at one of 
61 sites. The mean CRBS score was 2.03±0.73. 
Table 1 displays the sociodemographic and clinical characteristics of the CR 
participants by rural versus urban residence, and low versus high SES. Rural patients 
I 
were significantly less often to be male and have coronary artery bypass graft surgery 
25 
and/or percutaneous coronary intervention compared to urban patients. Patients of low 
SES were significantly less often male and married, and more often earned lower income 
annualJly compared to patients of high SES. In addition, they were more often smokers, 
and had diabetes and comorbidities. 
Rurality 
There were 215 (11.9%) participants considered rural of which 105 (54.7%) were 
of low SES. Rural patients were significantly more likely to be of low SES compared to 
urban patients (p<.01). The difference of two between the total sample (N=1809) and the 
sum of rural and urban participants included in the analyses (N=1807) is due to missing 
data. Two participants did not provide information regarding their rural/urban status. As 
shown in Table 2, there were no significant differences between rural and urban patients 
in terms of referral, enrolment, or participation in CR. However, rural inhabitants 
reported attending a significant! y lower percentage of CR sessions compared to urban 
inhabitants. 
As shown in Table 2, rural participants reported significantly greater total CR 
barriers than their urban counterparts (t=3.51, p<.001). Rural participants perceived some 
of their greatest barriers to CR as "I already exercise at home or in my community," 
"distance," and "cost." Rural participants rated the following barriers significantly greater 
than urbanites: "dist~nce," "cost," "transportation problems," "severe weather," and 
"family responsibilities." 
26 
I 
I 
Socioeconomic Status 
1 
I 
The mean subjecti:Ye SES score was 6.37±1.76 (median=6.50). The sum of low SES 
I 
and high SES particip'1fltS (N=1631) is lower than the total sample (N=1809) because 178 
I 
participants did not complete the MacArthur Scale of Subjective Social Status. As shown 
I 
in Table 2, patients otf low subjective SES reported significantly lower referral (x2=7.90, 
I 
p<.01), enrolment Cx2kl I.53, p<.01), and participation in CR (x2=5.33, p<.05) than those 
I 
I 
of high SES. There was no significant difference between patients of low versus high 
I 
! 
SES in terms of percentage of CR sessions attended. 
I 
I 
As shown in Tablb 3, participants who rated themselves below the median on the 
I 
subjective SES laddei reported significantly greater total CR barriers compared to those 
I 
I 
above ( t=4.4 7, p<.001 ). Patients of low SES perceived some of their greatest barriers to 
I 
CR as "I already exetcise at home or in my community," "distance," "severe weather," 
I 
I 
and "cost." Barriers that were significantly greater for patients of low SES were "severe 
I 
weather," "I find exetcise tiring or painful," "distance," "cost," "I don't have the energy," 
! 
I 
"transportation probl~ms," "it took too long to get referred and into the program," "many 
. I 
peoph! with heart prdblems don't go to CR, and they are fine," "I am too old," "I think I 
I 
I 
was referred but the rehab program didn't contact me," and "I didn't know about CR" 
I 
I 
I 
when compared to p4tients of high SES. 
I 
Finally, a uni!Yariate analysis of variance with multiple predictors (factors) was 
I 
I 
run to ascertain whether the association between rurality and SES with CR barriers 
I 
I 
remained. The model was adjusted for sociodemographic and clinical characteristics that 
I 
were associated with the CRBS at the bivariate level. Income and education were not 
I 
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I 
I 
I 
included in the model ~as they would be confounded with subjective SES. As shown in 
I 
Table 4, the interaction between rurality and subjective SES was not significant. The 
I 
I 
significant difference between CR barriers among rural versus urban [F( 1, 846)=4.61, 
I 
I 
p<.05] and low SES ~ersus high SES [F(l, 846)=13.45, p<.001] patients sustained 
I 
I 
adjustment. 
Patients who had coronary artery bypass graft surgery also reported significantly 
I 
I 
lower CR barriers (l.?0±.74 versus 2.12±.71,p<.001) compared to those who did not 
i 
undergo this type of surgery. Given this was a novel finding, post-hoc comparisons of CR 
I 
barriers among patients who had bypass surgery versus those who did not was performed. 
! 
Participants ~ho had bypass surgery rated the following barriers significantly 
I 
lower than patients who had not: "I didn't know about CR" (p<.001), "I don't need CR" 
I 
(p<.001), "I find exe~cise tiring or painful" (p<.001), "time constraints" (p<.001), "I 
don't have the energy" (p<.001), "My doctor didn't feel it was necessary" (p<.001), 
I 
"Many people with heart problems don't go to CR and they are fine" (p<.001), "I can 
! 
manage on my own"! (p<.001), and "I prefer to take care of my health alone not in a 
I 
group" (p<.001). 
Discussion 
Upon comprehensiv~ assessment of CR barriers in this broad sample of cardiac 
I 
! 
outpatients, this study confirmed that rural inhabitants and patients of low SES 
I 
I 
experience significaptly greater barriers to CR when compared to their more resourced 
I 
counterparts. Analy~es also demonstrated that bypass patients may experience fewer CR 
28 
barriers than patients who have other indications for CR. To our knowledge, this is a 
novel finding. 
Given the burden of risk factors and poor outcomes demonstrated in rural cardiac 
patients and those of low SES, systematic identification and modification of barriers in 
these populations is warranted, to optimize their use of proven CR services. Interventions 
involvilng motivational communications delivered through letters, telephone calls, and 
home visits, as well as the use of liaison healthcare providers to support coordination of 
care, have all been shown to be effective in increasing uptake of CR.29.3° Moreover, triage 
to structured and monitored home-based CR programs could enable rural inhabitants to 
overcome many of their identified barriers such as distance, and low SES patients to 
overcome many of their barriers such as transportation and cost (although this has not 
been tested). While tl;tese strategies have been known now for well over a decade, there 
has been a widespread failure to implement them. As pointed out by Valencia et al. in 
their recent review,22 when noting that home-based CR has not been widely implemented, 
this may be due to CR funding models. Similarly, it is likely that resource constraints are 
to blame for the lack of broad implementation of other known strategies as well. 
Most recent! y, interventions tailored to overcoming identified barriers and improving 
CR utilization in these under-served populations are being empirically tested. For 
instance, recognizing that healthcare providers should identify under-served populations 
prior to discharge from the hospital, Meillier et al. 23 have developed a system to screen 
inpatient's educational attainment as well as social support. They have tested the 
feasibility of their "social differentiation" approach, and go further to triage identified 
29 
patients to an augmented model of CR. Their preliminary results were promising, 
suggesting high rates of program adherence in both models of care. 
The novel finding that bypass surgery patients may experience significantly fewer 
barriers to CR is consistent with previous research which has shown greater CR 
utilization in bypass, when compared to percutaneous coronary intervention patients, for 
instance.31 Upon reflection on the items which differentiated between the bypass and 
non-bypass patient barriers, the issue seems to centre on lack of perceived need for CR. 
This appears to be the case for both patients and providers, although this contention 
warrants investigation prior to such interpretation. Indeed, from the patient's perspective, 
those receiving bypass surgery likely do have more severe disease than those undergoing 
percutaneous intervention. Moreover, there has been less research establishing the 
benefits of CR post-percutaneous coronary intervention when compared to bypass 
surgery, however CR is indicated in both instances. Motivational interviewing24 could be 
helpful in addressing these non-logistical barriers identified by non-bypass patients, 
including perception~ that the norm is not to attend CR, and that they can manage their 
disease without the s.upport of a CR program. 
Limitations 
There are several limitations to this study. First, recall bias may be at play as a 
result of the amount 1 of time that would have elapsed between healthcare provider 
interactions where CR may have been discussed, and completion of the one-year follow-
up survey when the CRBS was administered. Second, patient-report of CR utilization and 
perce:ived healthcare provider and health system-level CR barriers may be biased. Third, 
30 
generalizability of the findings are limited by some selection and retention biases in the 
sample, and to health care systems where CR services are not paid out-of-pocket by 
patients. Finally, due to the nature of the cross-sectional study design, causal conclusions 
cannot be drawn. 
In conclusion, this study confirmed that rural inhabitants and patients of low SES 
experience greater batriers to CR compared to their more urban, high SES counterparts. 
The barriers more strongly-endorsed by rural patients and those of low SES appeared at 
the patient, provider and health system-levels. Indeed, as raised in the recent review paper 
by Valencia et al.,22 rymedying these access disparities will accordingly require a multi-
level approach. It is time for broader application of proven strategies to promote greater 
CR enrolment, and to develop and test tailored interventions to address the primary 
barriers identified for, these vulnerable subpopulations of patients. 
31 
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Table 1. Sociod:emographic and clinical characteristics of participants by rurality and SES 
Mean± SD I i Rural Urban Low SES 
n(%) j (n=215) (n=1592) (n=726) 
Sociodemo~raphic Characteristics 
Age I 65.0±10.5 65.4±10.4 64.9±10.7 
Sex (%men) I 147 (68.4) 1208 (75.9)* 524 (72.2) 
I 
Ethnicity (%1 white) 173 (85.2) 1271 (83.2) 580 (82.4) 
I 
Marital status (% 169 (79.0) 1223 (77.6) 517 (72.2) 
married) I 
Education (% 2:1 High 
school) I 
142 (69.3) 1170 (75.6) 467 (66.1) 
Work status (~~ Retired) 110 (54.2) 793 (51.7) 371 (52.0) 
Annual family income 
(% ~$50,000CAD) 
72 (44.4) 656 (50. 7) 187 (30.9) 
Clinical Characteristics 
Body mass ind~x · 29.5±5.99 29.0±5.35 29.6±6.15* 
Reason for Cardiac Admission 
Coronary artery 
bypass graft sutgery 
72 (33.5) 670 (42.4)* 286 (39. 7) 
Myocardial linfarction 59 (27.4) 442 (28.0) 210 (29.2) 
Percutaneous 59 (27.4) 543 (34.3)* 233 (32.3) 
I 
coronary inten:ention 
Heart failure 24 (11.2) 170 (10. 7) 88 (12.2) 
Valve (Repair) 5 (31.2) 36 (28.1) 19 (31.1) 
Diabetes mellifos 68 (33.8) 449 (31.1) 235 (35.6)** 
Family historyiof 105 (67.3) 749 (64.4) 344 (65.3) 
cardiovascular ;disease 
Hypertension I 139 (70.2) 1100 (74.6) 500 (74.4) 
I 
Hypercho lesteto lemia 
- I 
145 (81.5) 1139 (81.9) 513 (81.6) 
Smoker I 13 (6.2) 98 (6.4) 55 (7.6)* 
Comorbidities I 132 (67.0) 982 (68.0) 469 (71.2)* 
j 
*p<.05; **p<.01; ***p<.001 
SD, standard deviation; SES, socioeconomic status; CAD, Canadian dollar 
I 
I 
I 
I 
High SES 
(n=905) 
65.5±10.1 
719 (79.4)** 
762 (85.3) 
739 
(82.3)*** 
731 
(83.7)*** 
465 (52.1) 
511 
(66.5)*** 
28.8±4.90 
385 (42.8) 
237 (26.3) 
318 (35.3) 
84 (9.3) 
13 (20.0) 
234 (28.3) 
428 (64,5) 
615 (73.4) 
657 (82.4) 
44 (4.9) 
539 (65.6) 
Total 
(N=1807) 
65.4±10.4 
1357 
(75.0) 
1446 
(83.4) 
1392 
(77.8) 
1312 
(74.8) 
905 (52.0) 
730 (50.0) 
29.0±5.40 
743 (41.3) 
502 (28.0) 
602 (33.5) 
194 (10.8) 
41 (28.5) 
517 (31.5) 
854 (64.7) 
1239 
(74.1) 
1284 
(8 l.9) 
111 (6.4) 
1114 
(67.8) 
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Table 2. Self-reported cardiac rehabilitation referral, enrollment, participation and barriers by 
rurality arid socioeconomic status 
I 
I 
i 
I 
I 
I 
CR referral I 
CR enrollment I 
CR participation 
% CR sessions '.completedt 
CRBS Total scoret 
*p<.05, **p<.O'l; ***p<.001 
tmean ± stand~rd deviation 
Rural (n=215; 
11.9%) 
131 (63.0) 
110(53.1) 
100 (47.6) 
76.2±31.5 
2.24±0.73** 
Urban Low SES High SES 
(n=1592; (n=726; (n=905; 
88.0%) 40.1%) 50.0%) 
1024 (65.1) 440 (61.4) 606 (68.1)** 
867 (56.7) 360 (51.6) 525 (60.2)** 
838 (54.0) 355 (50.3) 497 (56.1)* 
83.6±26.6* 81.1±29.5 84.8±24.5 
2.00±0.73 2.15±0.76*** 1.94±0.68 
SES, socioeco9omic status; CR, cardiac rehabilitation; CRBS, cardiac rehabilitation barriers 
scale 
~I 
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Table 3. Mean c~rdiac rehabilitation barrier scores(± standard deviation) by rurality and socioeconomic 
status I 
Barriers I 
Travel I 
I already exercis~ at 
home or in my I' 
community 
Work I 
responsibilities ! 
Time constraints 
Severe weather : 
Other health I 
problems prevent me 
from going ! 
I find exercise tiring 
or painful I 
Distance I 
Family I 
responsibilities i 
Cost 
I don't have the: 
energy I 
Transpo1tation i 
problems , 
I prefer to take fire 
of my healtl1 alone 
It took too long 1to 
get referred anJ into 
the program : 
I can manage on my 
own I 
I don't need CR 
:rvt.any people wiili 
heart problems ~on't 
go to CR and tliey 
are fine I 
My doctor didri't 
feel it was necessary 
I am too old 1 
I think I was refetTed 
but ilie rehab I 
program didn "ti 
contact me [ 
I didn't know ~bout 
CR I 
Rural 
(n=215; 
11.9%) 
2.38±1.19 
3.01±1.37 
2.47±1.35 
2.41±1.27 
2.55±1.32* 
2.24±1.27 
2.47±1.34 
2.91±1.49* 
2.31± 1.13~' 
2.63±1.45* 
2.38±1.31 
2.48±1.41* 
2.37±1.24 
2.21±1.20 
2.15±1.08 
2.22±1.26 
2.14±1.10 
2.07±1.08 
1.85±0.96 
2.01±1.14 
2.36±1.40 
Urban 
(n=l592; 
88.0%) 
2.29±1.31 
2.84±1.43 
2.19±1.27 
2.10±1.21 
2.16±1.29 
2.11±1.26 
2.17±1.23 
2.21±1.38 
1.94±1.15 
2.11±1.30 
2.07±1.18 
1.96±1.67 
2.11±1.21 
1.88±1.07 
2.03±1.13 
2.17±1.27 
1.89± 1.02 
2.03±1.18 
1.72±0.94 
1.80±1.05 
2.13±1.40 
Low SES 
(n=726; 
40.1%) 
2.19±1.18 
2.91±1.38 
2.27±1.26 
2.15±1.19 
2.38±1.34* 
2.23±1.29 
2.33±1.27* 
2.50±1.46* 
2.10±1.17 
2.38±1.37"' 
2.24±1.24"' 
2.24±1.26* 
2.22±1.19 
2.08±1.14* 
2.11±1.12 
2.23± 1.27 
2.06±1.07* 
2.13±1.18 
1.86±0.98* 
1.97± 1.11 * 
2.33±1.44* 
*p<.002 for rural versus urban or high versus low SES comparison. 
SES, socioecoJomic status; CR cardiac rehabilitation 
I . 
I 
I 
High SES 
(n=905; 
50.0%) 
2.42±1.39 
2.85±1.45 
2.20±1.31 
2.15±1.25 
2.05±1.25 
2.01±1.20 
2.08±1.20 
2.13±1.35 
1.89±1.13 
1.98±1.25 
1.97±1.13 
1.82±1.12 
2.08±1.22 
1.77±0.99 
1.99±1.10 
2.12±1.25 
1.82±0.99 
1.93±1.13 
1.63±0.89 
1.70±1.00 
1.99±1.34 
Total 
(N=l809) 
2.31±1.30 
2.86±1.42 
2.22±1.28 
2.14±1.22 
2.21±1.30 
2.13±1.27 
2.20±1.25 
2.30±1.42 
1.98±1.15 
2.18±1.33 
2.11±1.20 
2.02±1.21 
2.14±1.21 
1.92± 1.09 
2.05±1.12 
2.18±1.27 
1.92±1.03 
2.04±1.17 
1.74±0.95 
1.82±1.06 
2.16±1.40 
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Table 4. GenerAf linear model assessing association with total cardiac rehabilitation barriers 
(N=854) I 
I 
Variable I F df p 
I 
Sex I 4.52 1 <.05 
Marital Status I 2.71 1 .10 
CABG I 17.11 1 <.001 
Comorbidities ! 1.84 1 .18 
Rural I 4.61 1 <.05 
Subjective SES 13.45 1 <.001 
Rural*Subjective SES 2.86 1 .09 
Error 846 
CABG, coron~ry artery bypass graft surgery; SES, soc10econom1c status 
i 
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Second Research Manuscript Preface: A comparison of barriers to use of home 
versus site-based cardiac rehabilitation 
This study examines barriers to participation in CR by program type (site versus home-
based), and the relation of these barriers to degree of program participation and exercise 
I 
behaviour. A sample ,of 1809 cardiac patients from 11 hospitals across Ontario completed 
a sociodemographic survey in-hospital, and clinical data were extracted from charts (see 
Appendix A for the informed consent form, Appendix B for the case report form, and 
Appendix C for the sociodemographic and medical history questionnaire). They were 
mailed a follow-up survey one year later, which included the Cardiac Rehabilitation 
Barriers Scale (see Appendix F) and the Physical Activity Scale for the Elderly (see 
Appendix H). Participants were also asked whether they attended CR, the type of 
program model attended, and the percentage of prescribed sessions completed (see 
Appendix E). Appendix G presents the ethics approval for this study. 
This manuscript has been published in the Journal of Cardiopulmonary 
Rehabilitation and Prevention (http://joumals.lww.com/jcrjoumal/pages/default.aspx). It 
was accepted on May 10, 2013. 
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Structured Abstract 
Purpose: Despite the: established benefits of cardiac rehabilitation (CR), it remains 
significantly underutilized. It is unknown whether patient barriers to enrolment and 
adherence are addressed by offering choice of program type. The purpose of this study 
was to examine barriers to participation in CR by program type (site versus home-based), 
and the relation of these barriers to degree of program participation and exercise 
I 
behaviour. 
Method: 1809 cardiac patients from 11 hospitals across Ontario completed a 
sociodemographic survey in-hospital, and clinical data were extracted from charts. They 
were mailed a follow-up survey one year later, which included the Cardiac Rehabilitation 
Barriers Scale and the Physical Activity Scale for the Elderly. Participants were also 
asked whether they attended CR, the type of program model attended, and the percentage 
of prescribed sessions completed. 
Resullts: Overall, 939 (51.9%) patients participated in CR, with 96 (10.3%) participating 
in a home-based program. Home-based participants reported significantly greater CR 
barriers compared to site-based participants (p<.001 ), including distance. Mean barrier 
scores were signific~ntly and negatively related to session completion and physical 
activity among site-based (ps<.05), but not home-based CR participants (p>.05). 
I 
Conclusion: The bqrriers to CR are significantly different among patients attending site 
versus home-based program, suggesting appropriate use of alternative models of care. 
Patient preferences should be considered when allocating patients to program models. 
45 
I 
Once in CR, programs should work towards identifying and tackling barriers among site-
1 
based participants. 
I 
I 
I 
I Abstract word count=231 
I 
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Condensed Abstract I 
I 
I 
This cross-sectional study examined barriers to participation in cardiac rehabilitation 
I 
(CR) in patients attentling home versus site-based programs. Home-based CR participants 
I 
I 
reported significantlyf greater barriers to CR utilization compared to site-based CR 
i 
participants, particul~rly distance. Results suggest that program model allocation is being 
I 
appropriately underta:ken to promote CR use. 
I 
I 
Condensed abstract word count= 49 
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Introduction 1 
I 
I 
The global prevalenc~ of cardiovascular diseases is reaching epidemic proportions. 1 
I 
Research shows that exercise-based cardiac rehabilitation (CR) reduces the likelihood of 
I 
I 
cardiac-related mortality and improves quality of life. 2 Despite the significant benefits of 
I 
I 
CR, it is greatly und~r-utilized. It is estimated that only approximately 20% to 30% of 
eligible patients partibpate in CR. 3.4 
I 
I 
To address many of the CR barriers such as lack of transportation access and 
I 
I 
distance to program facilities, home-based CR programs have been developed. Home-
1 
based CR programs ~ff er the same core CR components as site-based programs, 5•6 but 
I 
communication occ~rs through telephone or internet contact, education occurs through 
I 
i 
provision of written materials, and exercise is undertaken in the patient community 
I 
I 
I 
environment. Hometbased and site-based programs do not differ in terms of mortality 
rates, cardiac events~ exercise capacity, smoking cessation, or health-related quality of 
life.7 I 
Patients repjrting greater barriers to CR use are significantly less likely to enrol, 
I 
I 
and are more likely 
1
to dropout, ultimately not achieving the health benefits of CR. 8 Yet, 
i 
I 
many patient barrie~s to CR could be addressed by appropriate allocation to site or home-
/ 
based programs, although this has yet to be investigated. Thus, the objectives of this 
I 
I 
I 
study were to: ( 1) df scribe and compare barriers to participation, and (2) investigate 
whether these barribrs are related to (a) program adherence (percentage of site or phone 
I 
CR sessions attendJd) and (b) exercise behaviour, among patients participating in site 
I 
I 
versus home-basediCR programs. 
I 
I 
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I 
I 
I 
Method I 
I 
This is a secondary a~alysis of a larger study9 for which cardiac inpatients from 11 
I 
hospitals in Ontario, <Canada were recruited. CR services were provided through 
I 
I 
provincial health carei at no cost to patients (although patients pay for transportation and I 
or parking at each visit). Ethics approval was granted from all participating institutions. 
I 
After obtaining cons~nt, clinical data were extracted from medical charts, and a self-
1 
report survey was pr~vided to patients for completion. Among other variables, this survey 
I 
assessed sociodemographic characteristics. 
I 
One year latef, participants were mailed a follow-up survey assessing physical 
I 
activity, CR barriers,/ and CR use. The cross-sectional analyses herein were based on this 
I 
latter cohort of retaiqed participants who reported attending CR. 
I 
Partkipants I 
I 
I 
A total of 26]5 (61.8% response rate) stable cardiac inpatients were recruited. The 
I 
inclusion criteria for! the larger study were: confirmed acute coronary syndrome 
I 
diagnosis, and patiedts who had undergone percutaneous coronary intervention or 
I 
I 
coronary artery byp~ss graft surgery, or had heart failure. The exclusion criteria for the 
I 
larger study were: p~rticipation in CR within the past two years, and significant 
I 
I 
orthopedic, neuromuscular, visual, cognitive and/or any serious mental illness which 
i 
i 
would preclude CR participation. 
I 
Overall, theJe were 1809 (80.4%) participants retained in the study who 
I 
completed the one ~ear follow-up survey. There were some significant differences in the 
I 
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characteristics of participants retained versus lost-to-follow-up that are reported 
elsewhere.9 
Measures 
Self-reported sociodemographic variables measured in the initial survey through 
I 
forced·-choice response options included patient marital status and ethnocultural 
background (response options were based on Statistics Canada). Patients were asked at 
the time of recruitment whether they lived within a 30-minute drive of a hospital, and 
were coded as rural if they responded "no." The MacArthur Scale of Subjective Social 
Status was also admihistered. 10 Participants were asked to demarcate their socioeconomic 
status on a I 0-rung ladder compared to others in Canada. Scale scores ranged from 1 to 
I 0, with higher scores indicating greater subjective socioeconomic status. 
Sociodemographic data obtained from the medical chart included date of birth and sex. 
Participants were also administered the Duke Activity Status Index in the initial 
survey. 11 This scale eorrelates highly with peak oxygen uptake and functional capacity. 11 
Clinical variables obtained from the chart included diabetes mellitus, hypertension, and 
comorbidities. 
The one year follow-up survey assessed self-reported CR utilization, through 
forced-choice respofl.se options for participation (yes/no), as well as a patient estimate of 
percentage of prescribed CR sessions attended. CR program type was assessed by asking 
I 
participants to repo~ whether they attended a home-based or site-based CR program. The 
following two psychometrically-validated scales were also administered. 
50 
The Physical Activity Scale for the Elderly (PASE) is a valid and reliable 10-item 
brief questionnaire which measures the level of physical activity in individuals aged 65 
years or older. The respondent is asked how many days per week, and how much time 
was spent in each acti,vity over the past week, graded in four categories. 12 
The Cardiac ~ehabilitation Barriers Scale (CRBS) is a valid and reliable measure 
which assesses patient perceptions of patient, provider, and health system-level barriers 
to CR enrolment and participation. 8 Participants were asked to rate their level of 
agreement on each of the 21 statements. Items were rated on a 5-point Likert-type scale 
that ranged from !=strongly disagree to 5=strongly agree. A mean score is computed, 
and higher scores indicate greater barriers to patient participation in a CR program. 
Statistical Analyses 
SPSS Version 20.0 was used to analyze the data. Student's t-tests and x2 analyses 
were performed as appropriate to compare sociodemographic and clinical characteristics 
between those who aftended home versus site-based CR. To test the first objective, t-tests 
were performed to compare CR barriers between patients reporting participation in home 
versus site-based CR. Given that multiple tests were being performed to test each 
individual barrier, a Bonferroni correction of p<.002 (.05/21) was applied. To test the 
second objective, Pearson's correlation was used to assess the associations between total 
CR barriers with physical activity and with percentage of CR sessions attended, overall 
and among those wh,o attended home versus site-based CR. Where significant, an 
examination of the relation to each barrier was undertaken. 
51 
Results 
Of the 1809 participants, 939 (51.9%) reported enrolling in CR and comprised the sample 
for this study. Of these, 821 (88.2%) reported attending a site-based CR program and 96 
( 10.3%) reported attending a home-based CR program. Fourteen ( 1.5%) patients reported 
attending a hybrid program that consisted of both site-based and home-based CR, and 
these patients were excluded from the sample to avoid contamination of the data. Eight 
(0.9%) patients failed to report the type of program that they attended. Table 1 displays 
the sociodemographic and clinical characteristics of the CR participants by home versus 
site-based program use. There were no significant differences in these characteristics 
between participants enrolled in either program model. 
CR Barriers 
Table 2 displays the CR barriers in descending order. The highest endorsed 
barrier among site-b~sed participants was travel, and among home-based participants was 
already exercising at home or in one's community. Home-based CR participants reported 
significantly greater, barriers overall compared to site-based CR participants. More 
specifically, home-based CR participants rated the following two barriers significantly 
higher than site-based CR participants: distance and already exercising in the home or 
community. The nature of these barriers is such that they are addressed by provision of 
home-based prograµis. 
CR Barriers in Relation to Program Adherence and Physical Activity 
The mean percentage of site CR sessions attended for site-based participants was 
83.2±26.5%, and of phone sessions for home-based participants was 82.7±30.6% 
52 
(p>.05). The percentage of sessions attended was significantly and negatively related to 
barriers among site-based participants (r=-0.36, p<.001 ), but not among home-based 
I 
participants (r=-.15, p>.05). All of the items were significantly and negatively related to 
percentage of sessions attended for site-based CR participants (PS<.001) except for 
"severe weather" (r="".13, p<.01) and "travel" (r=-.05, p>.05). 
The PASE scores suggest that overall, 280 (29.8%) CR participants were meeting 
physical activity guidelines of 150 minutes of moderate-to-vigorous physical activity per 
week at one year post-hospitalization. The mean physical activity score was 139.0±88.2 
for sit,e-based CR pa~icipants, and 165.1±93.7 for home-based participants (p<.05). The 
total CRBS score was significantly and negatively related to physical activity for site-
based (r=-0.11, p<.05), but not home-based CR participants (r=-.12, p>.05). The 
following items were significantly and negatively related to physical activity for site-
based CR participants: "I find exercise tiring or painful" (p<.01) and "I don't have the 
energy" (p<.01 ). 
Discussion 
Although CR barriefs were generally low, patients who attended home-based CR 
programs reported significantly greater barriers to CR utilization compared to those who 
attended site-based CR. Also, the nature of these barriers such as distance, suggest 
patients are being appropriate! y allocated to program model. The finding that program 
adherence rates were high overall, and the lack of significant difference in program 
adherence between home and site-based CR, further suggest that patients were highly 
engaged in CR. Overall, this indicates that programs are using a patient-centered 
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approach to program rhodel allocation, and that this approach may serve to promote CR 
I 
program adherence. I 
I 
However, onl~ approximately 10% of patients participated in home-based CR, 
I 
and these participants1were engaging in significantly more exercise one year post-
1 
hospitalization than tJeir site-based counterparts. Many of the CR barriers were 
I 
significantly related t~ lower program adherence and exercise behaviour among 
I 
participants who had ~ttended site-based programs. Indeed, this could be due to lack of 
I 
integration of the pati~nt exercise routine into the home and community environment. 
I 
However, the associations between mean total barriers and physical activity for home-
1 
based and site-based (:R were weak. The lack of significant difference for home-based 
I 
participants could be ~ue to insufficient power. The findings have important implications 
I 
in tem1s of home-bas~d service capacity, and promotion of program adherence and 
exercise maintenance! following site-based programs. 
I 
Program Model All~cation and CR Barriers 
I 
I 
The results ol this study suggest that patient perceptions of their CR barriers are 
I 
taken into consideration when allocating patients to CR program models. Although 
I 
I 
several indicators of Clisease severity were not related to CR model allocation, distance to 
i 
the program as perceived by patients and having an established routine for exercise in 
I 
one's home or co~unity setting were taken into consideration. Similar to our findings, 
I 
an earlier study repotjted no significant differences between program models in terms of 
the sociodemographi~ characteristics of participants. 13 However, contrary to the current 
findings, they found ~hat patients attending a site-based CR program had lower functional 
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status compared to their home-based counterparts, suggesting that higher acuity patients 
were being appropriately allocated to a supervised program. 13 It is worrisome that such 
differences were not observed in the current sample. 
In a randomized controlled trial with four arms (randomization to home or site-
based CR or patient preference to home or site-based CR), researchers compared the 
clinical effectiveness of home-based versus site-based CR after myocardial infarction. 
First, they found that choice of a model did not significantly affect clinical outcomes. 14 
This again highlight~ the value of considering patient preference in program model 
allocation. Second, adherence to home-based CR was comparable between the 
randomized (73%) and preference arms (75% ). This suggests that if patients were to be 
allocated to a home-based program based on low disease severity for instance, it would 
less likely have a negative impact on their program adherence. 
Limitations 
Caution is warranted when interpreting these results due to several study 
limitations. First, the generalizability of the findings is limited by sample selection and 
I 
retention bias. Second, due to the nature of the cross-sectional study design, causal 
conclusions cannot be drawn. Third, there was a relatively small sample of home-based 
CR participants when compared to the site-based sample. The lack of significant 
relationships between the CRBS and program adherence, as well as exercise behaviour 
among the home-b~sed CR participants could be due to lack of power. Finally, there are 
some measurement limitations. CR barriers were assessed one year post-hospitalization, 
and therefore patient reports could have been affected by recall bias. We did not ascertain 
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CR program model allocation, reasons for CR program model allocation, or degree of 
patient participation directly from CR programs. Moreover, degree of program adherence 
reported by participants may be inflated due to socially-desirable responding. However, 
this influence would be minimal as literature shows that self-reported and site-verified 
rates of program participation are highly concordant. 15 In addition, there may be some 
measurement error related to the appropriateness of some of the CRBS items and hence 
their interpretation by home when compared to site-based CR participants. Lastly, we 
failed to ask participants to report the number of CR sessions prescribed. It is likely that 
home-based participapts would have significantly fewer sessions than site-based 
participants, which ~ay have led to errors in our comparison of program adherence by 
model. This should be tested more comprehensively in future research. 
Conclusions 
In summary, home-based CR participants reported greater CR barriers when 
compared to site-based CR participants. The nature of these barriers can be overcome 
through home-based CR provision, suggesting they are being appropriately allocated to 
this alternative model of care. In addition, several barriers and perceptions among site-
based CR participants, notably lack of energy, were related to lower program 
I 
participation and exercise. Given there are several established interventions to promote 
program adherence a.Ild post-program exercise behaviour, perhaps these should be 
targeted to patients r~porting these specific barriers. 
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Table l. Sociod~mographic and clinical characteristics of participants by CR progran1 model 
I 
I Site-based Home-based Total I 
I 
(n=821; 88.2%) (n=96; 10.3%) (N=9398 ) 
M±SD/n(%) M±SD/n (%) M±SD/n(%) 
Sociodemoe:raphic Variables 
Age, y I 64.3±9.76 63.1±10.2 64.1±9.9 
I 
I 
Sex, male I 646 (78.7) 72 (75.0) 718 (78.3) 
I 
Ethnicity, white 
I 
664 (83.5) 78 (84.8) 742 (83.7) 
I 
Marital status, married 677 (83.1) 78 (81.2) 755 (82.9) 
I 
Education, 2:hi~1 school 647 (80.9) 76 (82.6) 723 (81.l) 
I 
Work status, rJtired 385 (48.4) 46 (50.0) 431 (48.5) 
Annual family ;income 393 (59.5) 49 (61.3) 442 (59.7) 
(2:$50,000CAI)) 
MacA.tthur Seate of Subjective Social 6.50±1.70 6.46±1.83 6.50± 1. 70 
Status'" I 
Rural (yes) ~ 
I 
124 (15.1) 22 (22.9) 146 (15.9) 
I Clinical Variables 
I Primarv reason for cardiac admission I 
Coronary arteriy bypass graft surgery 417 (50.9) 57 (59.4) 474 (51.8) 
I 
I 
Myocardial infarction 
! 
281 (34.4) 34 (35.4) 315 (34.5) 
I 
Percutaneous fOronary intervention 226 (27.6) 23 (24.0) 249 (27.2) 
I 
Heart failure I 76 (9.3) 6 (6.2) 82 (9.0) 
I 
I 
Valve (repair) 
I 
20 (25.6) 0 (0) 20 (24.4) 
I Risk factors I 
Body mass in~ex 29.0±5.26 28.8±4.42 29.0±5.13 
I 
Diabetes metlitus 220 (29.1) 27 (29.3) 247 (29.2) 
I 
I 
Family histor~' of cardiovascular 405 (64.0) 56 (70.0) 461(64.7) 
disease I 
Hypertension 
- I 
546 (72.0) 63 (69.2) 609 (71.7) 
Hvpercholest~erolemia 583 (81.1) 76 (87.4) 659 (81.8) 
60 
I 
Current smoking 44 (5.5) 1 (1.1) 
I 
I Other I 
Physica]..~ctivity Scale for the 139.0±88.2 165.1±93.7 
Elderly I 
Duke Activity Status Index 27.1±17.1 28.6±18.7 
. I 
Comorbidities I 484 (65.5) 60 (67.4) 
I 
I 
. . 8 All part1c1pants who reported enrolling m CR are shown here . 
'"scale scores ral1ged from l to 10, with higher scores indicating greater subjective 
socioeconomic ktatus . 
45 (5.1) 
142.2±89.8 
27.2±17.2 
544 (65.7) 
.... Patients were bked at the time of recruitment whether they lived within a 30-minute drive of a 
hospital, and w~re coded as rural if they responded "no." 
...... The Physical I Activity Scale for the Elderly is a valid and reliable 10-item brief questionnaire 
which measure$ the level of physical activity in individuals aged 65 years or older. The 
respondent is Jked how many days per week, and how much time was spent in each activity 
over the past w~ek, graded in four categories . 
........ The Duke Activity Status Index measures a patient's fi.mctional capacity. It can be used to get 
an estimate of d patient's peak oxygen uptake. 
I 
I 
·~ 
I 
! 
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Table 2. Mean Cardiac Rehabilitation Barriers Scale scores by program model 
Ba,rners Site-based Home-based Total!) 
(n=821; 88.2%) (n=96; 10.3%) (N=917) 
M±SD M±SD M±SD 
Travel 2.44±1.45 2.32±1.37 2.41±1.44 
I already exercise at home or in 2.25±1.36 3.07±1.56 2.34±1.40a 
my community: 
Work responsioilities 2.18±1.37 2.28±1.34 2.17±1.36 
Severe weather 2.03±1.32 2.54±1.48 2.10±1.34 
Time constraints 2.03±1.28 2.14±1.25 2.04±1.27 
Other health problems prevent me 1.95±1.29 1.94±1.09 1.95±1.27 
from going 
Distance 1.85±1.21 2.81±1.59 1.95±1.29a 
I find exercise tiring or painful 1.89±1.18 2.01±1.14 1.91±1.18 
Cost 1.81±1.17 2.56±1.46 1.89±1.23° 
I don't have th;e energy 1.80±1.11 2.13±1.13 1.84±1.12 
Family respom;ibilities 1.82±1.14 1.97±1.08 1.83±1.13 
Transportation'. problems 1.72±1.08 2.39±1.47 1.78±1. Ba 
I prefer to tak~ care of my health 1.67±.98 1.97±1.13 1.70±1.00 
alone 
It took too lon'g to get referred 1.60±.96 1.92±1.14 1.64±.99 
and into the program 
I can manage on my own 1.58±.89 1.71±.86 1.59±.89 
I don't need QR l.58±.97 1.75±1.03 1.59±.97 
Many people \vith heart problems 1.53±.81 1.70±.95 1.55±.82 
don't go to CR and they are fine 
My doctor didn't feel it was 1.48±.84 1.72±.91 1.50±.84 
necessary 
I mu too old 1.47±.79 1.72±.89 1.49±.79 
I think I was referred but the 1.47±.84 1.68±.96 1.49±.85 
rehab progrruh didn't contact me 
I didn't know: about CR 1.44±.85 1.72±1.05 1.47±.87 
Total 1. 72±.65 2.05±. 70 l.75±.66a 
.... : . . 
ap<.002 (d1ftirrences m barriers between site-based and home-based CR part1c1pants) . 
l:iTotal number of participru1ts who reported attending 1 type of program model. 
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Exploratory Analysis 
I 
I 
A comparison ~f cardiac rehabilitation barriers in North American and Chinese-
/ 
r Canadian outpatients 
I 
I 
Abstract / 
I 
I 
Introduction: Limited research suggests that visible minority groups are less likely to 
I 
I 
I 
utilize cardiac rehabiptation (CR). The objectives of this study were to: (1) compare CR 
I 
I 
utilization among outpatients of Chinese-Canadian versus North American ethnocultural 
I 
I 
I 
background, (2) asse1ss sociodemographic, cultural, and clinical correlates of CR 
I 
utilization in Chines~-Canadian patients, and (3) compare barriers to enrolment and 
I 
participation in CR fuetween the two groups. 
I 
I 
Method: Participantk for this cross-sectional study consisted of cardiac patients from one 
I 
I 
hospital and two outpatient clinics of a Chinese-Canadian cardiologist in Ontario, 
Canada. All three s~tes used a standard (usual) referral to CR at the discretion of a 
! . 
healthcare provider/ Participants completed a survey, which assessed ethnocultural 
i 
I 
background, CR ut~lization, and CR barriers using the Cardiac Rehabilitation Barriers 
I Scale (CRBS). 
i 
I 
I 
Results: Chinese-CJanadian patients (n=56) were significantly more likely to be referred 
I 
to CR compared t~ North Americans (n=23; 45.1 % versus n=43; 28.9%, p<.05). There 
I 
were no significant differences with regard to utilization (ps>.05). Chinese-Canadian 
I 
i 
patients reported sfgnificantly greater CR barriers compared to North Americans 
(2.69±0.65 versus/2.27±0.63, p<.01), specifically with regard to: "severe weather," and 
I 
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i 
I 
I 
I 
"transportation problehis." Chinese-Canadian patients who enrolled in CR had 
I 
significantly higher b9dy mass index (28.8±0.87 versus 24.7±2.67, p<.05) than those who 
! 
did not, but no other 1ultural or sociodemographic differences were observed. 
Conclusions: The greiter referral of Chinese-Canadian patients may be the result of a 
I 
I 
Hawthorne effect. Hojwever, Chinese-Canadians perceived greater barriers to CR use. 
I 
These findings highlight the need to address barriers to CR among this growing visible 
I 
minority group in Canada, through delivery of culturally-tailored programs. 
I 
I 
I 
I 
I 
Abstract word count=i:257 
I 
I 
Keywords: cardiac rdhabilitation, ethnic group, barriers 
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Introduction 
Non-communicable diseases are the leading cause of mortality globally, accounting for 
approximately 36 million deaths annually. 1 Cardiovascular diseases (CVDs) are the 
greatest contributor to this burden of mortality, with 17.3 million deaths each year. 1 In 
Canada, CVDs are one of the leading causes of mortality, accounting for 29% of all 
deaths . .2 In China, CVDs are the leading cause of death for both men and women. 3 
Moreover, the Chine~e population is the second largest visible minority group in Canada, 
and is projected to gr9w from 1.3 million in 2006 to approximately 3.0 million in 2031.4 
The stresses of acculturation and exposure to obesogenic environments in the developed 
world may have further negative effects on the cardiovascular health of Chinese-
Canadians. Thus, access to secondary prevention programs such as cardiac rehabilitation 
(CR) may be particularly important for this population. 
CR is an outpatient disease management program, which through 
interprofessional healthcare delivery, offers an individualized approach to secondary 
prevention. 5 The pro~rams offer medical assessment, exercise training, education, and 
counseling for both ~lient and family regarding risk factors, lifestyle modifications, 
cardioprotective therapies, and coping with the disease.6 Research shows that CR reduces 
mortality by 25% and improves functional capacity, among other benefits.7 Despite this 
evidence, CR is greatly under-utilized, with only approximately 20% to 30% of eligible 
I 
patients participating. 8'9 
The limited research on CR utilization and ethnicity, defined as the fact or state of 
belonging to a social group that has a common national or cultural tradition 10 shows that 
65 
patients of non-white ethnocultural background have even lower levels of CR 
participation, often de1spite greater need. I I For instance, a Canadian study showed that CR 
attendance rates were,lower in Chinese (18%) and South Asians (21 %) compared with 
Europeans (31 % ). I2 
The mainly qqalitative research on reasons for under-utilization in patients of 
non-white ethnocultural background suggest that cultural and language barriers are 
primarily to blame. I3 There is also some preliminary research on CR in China, I4 however 
these services are not widely available there. 
This was the first study to our knowledge which aimed to comprehensively assess 
multi-level barriers to CR use among immigrant Chinese-Canadians. The objectives of 
this study were to: ( 1) compare CR utilization among outpatients of Chinese-Canadian 
versus North Americ.an ethnocultural background, (2) sociodemographic, cultural, and 
clinical correlates of'cR utilization in Chinese-Canadian patients, and (3) barriers to 
I 
enrolment and participation in CR between the two groups. 
Method 
Design and Procedure 
This sub-study was cross-sectional in design. Ethics approval was granted from all 
participating institutions. 
As part of a larger study comparing CR enrolment following different means of 
refeffal, 2635 (61.8% response rate) cardiac in-patients from 11 hospitals in Ontario, 
Canada were recruifed. I5 Of these, 154 patients (1 Chinese-Canadian and 153 North 
Americans) from a hospital which used standard (usual) referral to CR at the discretion of 
66 
' 
I 
a healthcare provider }vere included in this sub-study. CR services were provided through 
provincial health care at no cost to patients. 
After obtaining consent, clinical data were extracted from medical charts, and a 
self-rejport survey was provided to patients for completion. Among other variables, this 
survey assessed socio,demographic characteristics such as ethnocultural background. One 
year later, participants were mailed a follow-up survey assessing CR utilization and CR 
barriers. 
Similarly, 55 cardiac outpatients of Chinese-Canadian ethnocultural background 
were recruited from two clinics in the Greater Toronto Area of Ontario, Canada. One 
clinic was situated in an academic health sciences centre, and the other in a Chinese 
community setting, with health services provided by a cardiologist of Chinese 
ethnocultural background. This cardiologist identified patients of Chinese ethnocultural 
background by their surname and this was further verified by a self-report question on 
ethnocultural background in the survey. The patients were asked to complete a slightly 
revised version of the one-year follow-up survey administered in the larger study as 
descrilbed above. Patients were approached in-person at the clinic in a private area to 
complete the survey, or alternatively clinic staff contacted the patients via phone and 
mailed the survey tn interested individuals. 
The participants in the sub-study had the option of completing the survey in either 
English or tradition~! Chinese character. For the Chinese version of the survey, an 
adapted World Health Organization process for translation and adaptation of the 
I 
psychometrically-validated English version was undertaken including forward translation 
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by professionals, as well as review and cultural adaptation by bilingual experts. The same 
clinical variables as above were extracted from participants' medical charts. 
I 
Participants 
Participants consisted of cardiac patients self-reporting to be of Chinese or North 
American ethnocultm;al background. The inclusion criteria for the larger study were the 
following: confirmed acute coronary syndrome diagnosis, and patients who had 
undergone percutaneous coronary intervention or coronary artery bypass graft surgery, or 
had heart failure. 
The exclusion criteria for the larger study were the following: participation in CR 
I 
I 
within the past two years, and significant orthopedic, neuromuscular, visual, cognitive or 
I 
serious mental illnes~ which would preclude CR participation. Exclusion criterion for this 
sub-study was receiving acute care on a cardiac unit or at an outpatient clinic with a pre-
specified CR referral strategy. There were two wards where recruitment was undertaken 
for the larger study where no CR referral strategy was in place. 
Measures 
Self-reported sociodemographic variables measured through forced-choice 
response options in~luded patient's ethnocultural background, family income, and work 
status. The former was the main independent variable, and consisted of 19 response 
options based on Statistics Canada assessment. Participants were selected where they 
I 
indicated their ethnocultural background as North American (i.e., Canadian, American) 
or East Asian (i.e., Chinese). The MacArthur Scale of Subjective Social Status was also 
administered. Participants were asked to demarcate their socioeconomic status on a 10-
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rung ladder compared
1
to others in Canada. 16 Scale scores ranged from 1 to 10, with 
higher scores indicati~g greater subjective socioeconomic status. 
The survey administered at the two outpatient clinics also included cultural 
assessment. First, participants were asked to rate their level of proficiency (read, write, 
speak, and understand) in English and/or Mandarin/Cantonese on a scale from 1 = not at 
all to 5 = very well. A mean score was computed for each language. They were also 
asked how many years they lived in Canada, their primary language of communication at 
home, perceived fluency in English, whether they received any heart health information 
in a Chinese languagy, and ever used an interpreter during a healthcare visit. They were 
also asked to indicate whether they would attend CR if offered in English (yes/no). 
The Multigroup Ethnic Identity Measure (MEIM) 17 was also included in the 
survey given to participants from the two outpatient clinics. The MEIM consists of 14 
items that assess three aspects of ethnic identity: 1) positive ethnic attitudes and sense of 
belonging (five items), 2) ethnic identity achievement including exploration and 
resolution of identit~ issues (seven items), and 3) ethnic behaviours or practices (two 
items), which includr involvement in social activities with members of one's group and 
participation in cultu,ral traditions. In addition to the MEIM, six questions were included 
in the current survey: to assess other-group orientation. Total ethnicity score consisted of 
the mean of 14 item~ ( 11 items from the MEIM and three from the additional questions). 
Items were rated on a 4-point Likert-type scale that ranged from 1= strongly disagree to 4 
=strongly agree. Scores were derived by reversing negatively worded items, summing 
across items, followed by calculation of the mean. Higher scores indicate greater ethnic 
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identity. When responses were missing for items, scores were calculated based on non-
, 
missing items. 
Clinical variables obtained from the medical chart included risk factors, disease 
severity indicators, aqd comorbidities. Participants were administered the Duke Activity 
Status Index in the suhrey. 18 This scale correlates highly with peak oxygen consumption 
and functional capacity. 18 
The survey asses&ed self-reported CR utilization, through forced-choice response 
options for referral (yes/no), enrolment (yes/no), participation (yes/no), as well as a 
patient's estimate of percentage of prescribed CR sessions attended. They were asked to 
indicate the type of healthcare provider who referred them to CR, the perception of the 
strength of their healthcare provider's endorsement of CR on a scale from 1 = not at all 
I 
strongly to 5 =very strongly, and the place from which they were referred to CR. CR 
program type was assessed by asking participants to report whether they attended a 
home-based or site-qased CR program. 
The Cardiac Rehabilitation Barriers Scale (CRBS) is a valid and reliable measure 
which assesses patierts' perceptions of patient, provider, and health system-level barriers 
to CR enrolment and degree of participation. 19 Regardless of CR referral or enrolment, 
participants were asked to rate their level of agreement with each of the 21 statements 
(see Appendix I for Chinese Version of the CRBS). Items were rated on a 5-point Likert-
type scale that rang~d from 1 =strongly disagree to 5 =strongly agree. A mean score is 
computed, and high~r scores indicate greater barriers to patient enrolment or participation 
in a CR program. , 
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Statistical Analyses 
SPSS Version 20.0 was used to undertake all analyses.20 To test the first objective, 
Student's t-tests and chi-square analyses were performed to describe and compare the 
sociodemographic and clinical characteristics of the Chinese-Canadian and North 
American patients. Chi-square analyses were performed to compare rates of CR referral, 
enrolment, and participation by ethnocultural background. T-tests were used to assess 
differences in percentage of prescribed CR sessions attended by ethnocultural group. 
To test the second objective, only Chinese-Canadian patients were selected, and 
sociodemographic, cultural, and clinical characteristics among CR enrollees and CR non-
enrollees were compared using chi-square or t-tests, as appropriate. 
To test the final objective, t-tests were performed to assess differences in individual 
CR barriers between the ethnocultural groups. Given that multiple tests were being 
performed, a Bonferr:oni correction of p<.002 ( .05/21) was applied. 
Results 
Respondent Charact~ ristics 
For the larger study, 
1
1809 participants (80.4% retention rate) completed the one-year 
follow-up survey. There were some significant differences in the characteristics of 
participants retained 1 versus those lost to follow-up that are reported elsewhere. is Of the 
retained participants~ 154 (8.51 % ) were not treated on a unit with a pre-specified CR 
referral strategy. Of these, 1 (0.65%) was of Chinese-Canadian ethnocultural background 
and 153 (99.4%) were of North American ethnocultural background. 
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Fifty-five Chinese-Canadian patients were recruited through the outpatient clinics. Of 
I 
these, 49 (89 .1 % ) pat~ents completed the survey in traditional Chinese character. Thus, a 
I 
total of 56 Chinese-qmadian patients were included in the analyses herein. 
Table 1 shows the sociodemographic and clinical characteristics of patients by 
ethnocultural background. Chinese-Canadian patients were significantly more likely to be 
older, earn high income, and report a lower score on the subjective SES compared to 
North Americans. Chinese-Canadian patients were more likely to have lower functional 
status (Duke Activity Status Index) and body mass index compared to their North 
American counterparts. Chinese-Canadian patients were more likely to have undergone 
coronary artery bypass graft surgery, myocardial infarction, but less likely to have 
undergone percutaneous coronary intervention compared to North Americans. Moreover, 
Chinese-Canadian p;Itients were less likely to have a family history of cardiovascular 
disease, hypercholesterolemia, and to be a current or former smoker compared to their 
counterparts. 
As shown in Table 2, Chinese-Canadian patients reported living in Canada for 
approximately 22 years, on average. They reported being more fluent in Chinese than 
English, and had fairly high scores on ethnic identity. Almost all patients communicated 
in a non-English la~guage at home. Approximately 50% reported receiving heart health 
info1mation in Chiq.ese, and 43% reported using an interpreter during a healthcare visit. 
Eighty-one percent.of Chinese-Canadian patients reported that they would attend CR if it 
was offered in Chinese. 
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CR Utilization 
With regard to objective 1, Table 1 also displays rates of CR referral, enrolment, 
I 
participation, and percentage of CR sessions completed in Chinese-Canadian and North 
I 
American patients. As shown, Chinese-Canadian patients had significantly greater CR 
referral compared to North Americans. There were no significant differences between the 
groups with regard tq CR enrolment, participation, and degree of CR participation. 
Descriptive analyses of only the Chinese-Canadian sample showed that of the 14 
(31.8%) patients who enrolled in CR, half were referred by their family doctor (n=6, 
50.0%), with others reporting being referred by their cardiologist (n=5, 41.7%) or another 
healthcare provider (n=l, 8.3%). The mean perceived endorsement of CR by their 
healthcare provider was 3.42±0.90/5. Seven (63.6%) patients were referred to CR from a 
physician's office, 2 (18.2%) from an inpatient unit, and 2 (18.2%) from a cardiac 
diagnosis/intervention unit. Eight (80.0%) patients participated in a site-based CR 
program. None of the patients reported a reason why they were not referred to CR. The 
I 
rate of CR enrolme~t for Chinese-Canadians was 22.9%, and the rate of program 
adherence was 88.1%. 
With regard to objective 2, there were almost no significant differences in the 
sociodemographic, 'cultural, and clinical characteristics of the Chinese-Canadians who 
enrolled in CR versus those who did not. The only difference was in body mass index, 
suggesting that Chinese-Canadian CR enrollees had a higher body mass index compared 
to non-enrollees. However, this was only reported for 16 patients, and thus caution is 
warranted in interpreting this finding. 
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CR Barriers 
I 
With regard to objective 3, as demonstrated in Table 1, Chinese-Canadian patients 
reported significantly greater total CR barriers than North American patients. As shown 
in Table 3, Chinese-qmadian patients endorsed the following barriers significantly 
greater than North American patients: "severe weather," and "transportation problems." 
I 
Overall, 2 (6.67%) Chinese-Canadian patients reported ancillary barriers to enrolling 
I 
I 
in CR in open-ended fashion in the space provided. Those who participated in CR 
reported "do own exercise" and "joint problem" as barriers. Those who did not 
participate in CR rep0rted "do it later attitude," "haven't completely assessed that I have 
heart problems," and "I was not referred" as barriers. 
Discussion 
In this small sample of Chinese-Canadian cardiac patients, we demonstrated significantly 
higher CR referral rates compared to North Americans. There were no significant 
differences with reg~d to utilization. Chinese-Canadian patients reported significantly 
greater CR barriers cpmpared to North Americans, specifically severe weather and 
transportation proble.ms. The difference in referral rate result should be interpreted with 
great caution as almost the entire Chinese-Canadian sample was recruited from a 
cardiologist's practice. Also, a Hawthorne effect might be at play due to lack of blinding. 
In addition, this association was not adjusted for the myriad of differences in 
sociodemographic and clinical differences between the Chinese-Canadian and North 
American samples. However, most patients reported being referred by their family 
doctor, not cardiologist. At the least, this finding suggests that it is possible to achieve 
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rates of CR referral anp use in this ethnocultural minority group that are comparable to 
North Americans, including a high degree of program adherence in attendees. Moreover, 
these findings point to the potential major differences in the clinical presentation of 
Chinese-Canadian cardiac patients as well as in their sociodemographic profile; 
differences which should be taken into consideration at CR programs to ensure they are 
meeting the needs of these patients. 
Surprisingly, their CR utilization did not appear to be related to any 
sociodemographic characteristics besides their ethnocultural background, or to any 
cultural factors such as years in Canada or language proficiency. However, again this 
could be due to the small sample size, such that there is insufficient power to detect 
differences. Howevet, Chinese-Canadians did report significantly greater barriers to CR 
use than their North American counterparts. In particular, they were more likely to 
perceive that transportation problems mitigated their ability to attend, and also perceived 
that the weather imp~sed a barrier to attending. Transportation problems are often noted 
by cardiac outpatients with lower SES,21 which could explain this issue. It could also be 
related to the fact th~t their English proficiency is limited, leading to challenges reading 
public transportation signs and directions. It is unknown why Chinese-Canadians would 
I . 
perceive weather to be a greater barrier than North Americans. In discussion with our 
Chinese-Canadian CQ-investigators, it was suggested that there is a greater dislike of 
precipitation and snow in the Chinese culture than here in North America. Future 
research would be needed to confirm this hypothesis. 
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There has only been one previous study on CR use in Chinese patients to our 
knowledge, but ours is still the first among Chinese immigrants. A prospective study 
from Hong Kong asse,ssed CR use in a sample of patients diagnosed with acute coronary 
syndrome. 14 Unfortunately, only education session attendance was recorded as the 
authors noted that patients were more likely to attend at least the education session which 
was offered prior to the exercise session. The authors observed that patients were less 
likely to stay for the exercise session due to reasons such as time and lack of energy to do 
both sessions on the same day. Of the 145 (79.7% retention rate) patients who provided 
data during the six-rrionth follow-up, results showed that 25% attended at least one CR 
session and of these,: only 7.5% completed the seven-week CR program. The rate of CR 
enrolment was fairly similar to the rate observed in our study for Chinese-Canadians. 
However, the rate of program adherence seems much lower than what was observed in 
North America and in our study of Chinese in Canada. These differences are likely due to 
cultural and health system differences (e.g., differences in programs), and warrant future 
study. 
In general, it is recommended to have 10 times as many participants as variables 
to perform factor aq.alysis.22 In addition, a sample size of 100 is considered poor for 
factor analysis, whereas a sample size of 300 is regarded as good.23 Given that only 49 
Chinese-Canadian participants completed the Chinese version of the CRBS, we did not 
meet the sample size requirement of at least 210 participants to perform factor analysis 
and validate this sc'ale. The CRBS has been translated and validated in Brazilian-
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Portuguese, and comparison in barriers between Canadians and Brazilian-Portuguese has 
been undertaken. A g1pup is currently working on a Spanish version.24•25 
Clinical and Policy /riJplications 
Given their modifiable nature, several strategies could help Chinese-Canadian 
patients overcome their identified CR barriers. ·For those patients who avoid CR due to 
"severe weather", they could be informed of, and referred to, home-based CR programs. 
Home--based CR programs have been found to be as effective in reducing risk factors and 
recurrent cardiac events as site-based CR programs. Patients could be supported to 
exercise using equipment in their own homes, or to identify community centres with 
automated external defibrillators which are closer to home. For those patients who report 
"transportation problems" as a barrier, they could again be referred to home-based 
programs. 
The majority of Chinese-Canadian respondents rep011ed that they would be more 
willing to attend CR if it was offered in their Chinese language. Indeed, culturally-
tailored CR programs are being developed in Canada. For example, at the CareFirst 
Health Promotion & Chronic Disease Management Centre in Ontario, Canada, a six-
month CR program has been developed which offers bilingual and culturally-relevant 
programming in both English and Chinese languages. Similarly, a culturally-tailored CR 
program for the South Asian community is available in British Columbia, Canada. 
Research is needed to assess whether offering these ethnoculturally-tailored programs can 
achieve greater CR utilization, and ultimately improved health outcomes in minority 
patients. The only study to our knowledge on a culturally-tailored CR program is from 
77 
Hawaii.26 Researchers proposed developing a CR program based on hula (a Native 
Hawaiian dance form). Patient and cultural consultations provided information on the 
benefits of hula, wher~as clinical and scientific consultations provided guidelines for 
exercise prescription and patient monitoring. Interventions were formed based on these 
consultations. Specifi~ally, Kumu hula with 30 or more years of teaching experience 
engaged as instructor and at least one nurse during class. Kumu hula modifies movements 
to accommodate limited range of motion in beginning weeks. All classes include 
warming up movement, conditioning (dancing), and cooling down. Participants use heart 
monitors and Borg scale for self-assessment. The class fosters social support through 
group sharing and le~ing. All participants receive educational material about heart 
health. 
Limitations 
There are several limitations to this study. As outlined above, the main limitation 
is related to a potential Hawthorne effect, such that patients at the outpatient clinics were 
treated by a single Ca!fdiologist who was not blind to study objectives. Second, there were 
many differences in the sociodemographic and clinical characteristics of the North 
American and Chine~e-Canadian samples which may have biased the findings in relation 
to differences in CR .utilization. Third, we had an insufficient sample size to 
psychometrically-validate the CRBS in traditional Chinese character. Therefore the 
comparison between Chinese-Canadian and North American patients may be fraught with 
I 
error. Fourth, recall bias may be at play as a result of the amount of time that would have 
elapsed between healthcare provider interactions where CR may have been discussed, 
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I 
I 
I 
I 
I 
I 
I 
and completion of the :survey when the CRBS was administered. Fifth, while we 
I 
attempted to fully conkider differences between the Chinese-Canadian and North 
I 
American samples, u~measured factors may explain our findings. Sixth, due to the nature 
I 
of the cross-sectional ~tudy design, causal conclusions cannot be drawn. Seventh, we 
were likely under-poJered to observe true differences. Future research is needed to 
I 
confirm these finding~ in a larger sample of Chinese-Canadian patients. 
I 
I 
In conclusion,i the findings from this study show that Chinese-Canadian patients 
I 
I 
were significantly mo~e likely to be referred to CR compared to North Americans 
I 
I 
potentially due to a Hawthorne effect, but there were no significant differences with 
I 
regard to utilization. (:hinese-Canadian patients reported significantly greater CR barriers 
I 
compared to North Abericans, specifically severe weather and transportation problems. 
I 
I 
Also, the results suggest that Chinese-Canadian patients present with different clinical 
I 
characteristics and so:ciodemographic profile compared to their North American 
I 
counterparts. They are highly interested in participating in culturally-tailored CR 
I 
programs. CR barriers such as weather conditions and transportation problems could be 
I 
addressed through referral to alternative CR models. 
I 
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Table 1. Sociodemographic and clinical characteristics ofpaiticipants, and self-reported CR utilization and barriers by ethnocultural background 
Mean± SD I n (%) 
__ ~ociodemographic Characteri!liics 
Chinese-Canadian 
(n=56) 
North American 
(n=l53) 
Total 
(N=209) 
Age - - ----------
Sex (%men) 
69:3:E9:-42----63~3H0:85-- ---64,6:bl0;8~-* --------------
35 (81.4) 104 (68.0) 139 (70.9) ------------------
Work status(% Full or part-time) 
Annual family income (% 2:$50,000CAD) 
Subjective SES /10 
Clinical Chara<-'teristics 
Cardiac indication 
Coronary arte1y bypass graft surgery 
Myocardial infarction 
Percutaneous coronary intervention 
Heart failure 
Body mass index 
DASI 
Diabetes mellitus 
Family history of cardiovascular disease 
Hype1tension 
Hypercholesterolemia 
Smoker 
Comorbidities 
CR Utilization 
CR referral 
CR enrollment 
CR participation 
% CR sessions completed 
CRBS Total score 
32 (57. l) 65(42.5) 97(46.4) 
14 (30.4) 71 (52.6) 85 (47.0)"' 
4.21±2.03 6.51±1.85 5.94±2.13"'*'1< 
6 (15.0) 4 (2.6) IO (5.2)** 
7 (17.l) 8 (5.2) 15 (7.7)* 
12 (29.3) 143 (93.5) 155 (79.9)"'** 
3 (7.3) 10 (6.5) 13 (6.7) 
25.3±2.82 29.5±5.26 29.0±5.21 """* 
35.8±15.5 41.5±16.1 40.0±16.1* 
12 (30.8) 39 (28.3) 51 (28.8) 
6 (16.7) 58 (66. 7) 64 (52.0)*** 
31 (79.5) 107 (76.4) 138 (77.l) 
30 (73.2) 126 (89.4) 156 (85. 7)* 
19 (37.3) 105 (70.0) 124 (61. 7)*** 
24 (61.5) % (66.7) 120 (65.6) 
23 (45.1) 43 (28.9) 66 (33.0)* 
14 (31.8) 38 (26.2) 52 (27.5) 
13 (27.1) 33 (22.0) 46 (23.2) 
88.13±16.24 88.93±20.47 88.76±19.43 
2.69±0.65 2.27±0.63 2.39±0.66"'* 
*p<.05; '1"1<p<.OI ;***p<.001 for usual referral Chinese-Canadian versus North American sample. 
SD, standard deviation; CAD, Canadian dollar; SES, Socioeconomic status; DASI, Duke Activity Status Index; CR, cardiac rehabilitation 
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Table 2. Sociode~ographic, cultural, and clinical coITelates of CR enrolment in Chinese-
Canadian patients1 
I 
Mean± SD I f 
n (%) I 
Chinese-Canadian 
CR enrollees 
(n=14; 31.8%) 
Sociodemograptlic Characteristics 
Age, years I 67.30±9.19 
Sex (%men) I 8 (80.0) 
Work status(% Fil:ull or 7 (50.0) 
part-time) 
Annual family infome 5 ( 41. 7) 
(% ~$50,000CAJD) 
Cultural Chararlteristicst 
years lived in ca)nada 
Primary language spoken 
at home(% English) 
Perceived fluency in 
English/5 I 
Proficiency in English 
(reading, writingJ 
speaking, : 
understanding)12p 
Proficiency in a Chinese 
language (read ink, 
writing, speaking, 
understanding)/2:0 
Ethnic identity i 
Received any heart 
health informatidn in a 
Chinese languag~ (% 
yes) I 
Ever used an interpreter 
during a healthcih-e visit 
(%yes) / 
Willing to attend CR if 
offered in a Chhlese 
language (% yesO 
Clinical Charatteristics 
Cardiac indicati:on 
Coronary art1ry 
bypass graft surgery 
Myocardial i*farction 
Percutaneous: 
coronary intervention 
• I 
Heart fatlure I 
I 
I 
I 
I 
I 
28.91±14.35 
1 ( 12.5) 
3.73±1.19 
10.92±4.54 
17.96±1.48 
3.10±0.47 
7 (63.6) 
6 (50.0) 
11 (91.7) 
0 (0.0) 
2 (25.0) 
3 (37.5) 
0 (0.0) 
Chinese-Canadian 
CR non-enrollees 
(n=30; 68.2%) 
69.16±9.53 
20 (80.0) 
19 (63.3) 
7 (25.9) 
20.03±10.30 
0 (0.0) 
3.97±1.13 
10.52±5.18 
17.52±2.65 
3.07±0.40 
14 (46.7) 
12 (40.0) 
22 (75.9) 
5 (20.8) 
5 (20.0) 
6 (24.0) 
2 (8.0) 
Total 
(N=44) 
69.33±9.42 
28 (80.0) 
26 (59.1) 
12 (30.8) 
21.76±12.22 
1 (2.7) 
3.98±1.12 
9.80±4.83 
17.11±2.98 
3.09±0.52 
21 (51.2) 
18 (42.9) 
33 (80.5) 
5 (15.6) 
7 (21.2) 
9 (27.3) 
2 (6.1) 
.. .. . r 
85 
Body mass index/ 
Diabetes mellitus 
Family history o~ 
cardiovascular disease 
28.8±0.87 
4 (50.0) 
2 (25.0) 
24.7±2.67 
7 (30.4) 
4 (18.2) 
25.3±2.82* 
11 (35.5) 
6 (20.0) 
Hyperknsion / 7 (87.5) 17 (73.9) 24 (77.4) 
Hypercholesterolemia 8 (100) 18 (72.0) 26 (78.1) 
Smoker / 5 (38.5) 11 (36.7) 16 (37.2) 
Comorbidities I 4 (57.1) 16 (66.7) 20 (64.5) 
DASI 42.02±14.50 31.74±14.26 35.77±15.50 
SD, standard deviation; CAD, Canadian dollar; DASI, Duke Activity Status Index 
tData reported dnJy for n=55 patients recrnited from the two outpatient clinics. 
*p< 01 I 
. I 
I 
' 
i 
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Table 3. Mean cardiac rehabilitation barrier scores(± standard deviation) by etlmocultural background 
Barriers Chinese-Canadian North American Total (N=209) 
(n=56) (n=153) 
l already exercise at-home-or-in my-community- 3.A3±LlJ __ 3)_:l:IJ_._2Q 3.21±1.20 
1 didn't know about CR 3.61±1.20 2.92±1.48 3.-10±1.44 
Travel 2.57±1.14 2.34±1.07 2.41±1.10 
Work responsibilities 2.53±1.19 2.35±1.10 2.40±1.12 
Distance 2.94±1.39 2.19±1.17 2.41±1.28 
I find exercise tiring or painful 2.92±1.20 2.35±1.13 2.50±1.17 
Time constraints 2.81±1.26 2.87±1.21 2.48±1.13 
I don't need CR 2.81±1.26 2.87±1.21 2.86±1.22 
Severe weather 3.11±1.39 2.30±1.07 2.52±1.22* 
Cost 2.76±1.21 2.14±1.12 2.32±1.17 
I prefer to take care of my health alone 2.13±1.01 2.50±1.07 2.41±1.07 
I don't have the energy 2.68±1.32 2.29±1.07 2.39±1.14 
My doctor didn't feel it was necessary 2.47±1.13 2.76±1.11 2.69±1.12 
Other health problems prevent me from going 2.36±1.13 2.25±1.16 2.27±1.15 
I can manage on my own 2.35± 1.15 2.35±0.94 2.35±0.99 
Family responsibilities 2.56±1.21 2.16±1.12 2.28±1.15 
Transportation problems 2.86±1.33 2.10±1.12 2.32±1.23t 
Many people with hea11 problems don't go to CR and 2.50±1.11 2.26±0.95 2.32±0.99 
they are fine 
It took too long to get referred and into the program 2.66±1.00 2.07±0.98 2.21±1.01 
I think I was referred but the rehab program didn't 2.66±1.24 2.06±1.07 2.22±1.14 
contact me 
I am too old 2.44±1.27 1.92±0.87 2.06±1.01 
CR, cardiac rehabilitation. 
*A Bonferroni correction ofp<.002 was applied given the large number of comparisons between the usual referral Chinese-Canadian 
and North American sample. 
ttrend. p=.024 
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Extended Discussion 
Studies that have beeq published since initiating this dissertation several years ago 
continue to show low 'rates of CR utilization ranging from 20% to 30%. 14'57 Clearly, we 
must continue to identify, and then rectify the multi-level barriers leading to such low 
rates of utilization. In, this extended discussion, the following areas will be considered: 
implications from the1 findings for the measurement of CR barriers, a review of tested 
interventions to remeµy the barriers, and directions for future research. 
Measurement Implications 
Mean total and subscale reliability of the CRBS was tested with Cronbach's 
alpha. As shown in 1able 1, the mean total and subscales of the CRBS (perceived 
need/health care, logistical factors, work/time conflicts, and comorbidities/functional 
I 
status) had moderate jnternal consistency in almost all of these underrepresented 
I 
populations, ranging from a=.64-.92.58 
When asked to report any other barriers to CR utilization in an open-ended 
fashion, participants 'reported "very boring routine," "participants in the class are not at 
similar level," "program did not meet personal needs," "crowded classes," and "felt no 
one cared." Other barriers in the Chinese-Canadian sample were reported in the 
exploratory analysis section above. The authors of the CRBS will now consider whether 
I 
to add these additional items to the scale. 
The 21 CRB$ items were analyzed using maximum likelihood factor analysis 
with oblique rotation. Factor loadings were interpreted, and items with loadings lower 
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than 0.40 were considered for deletion. The item "It took too long to get referred and into 
the program" had a w~ak loading (0.34) in the cohorts used to compare barriers between 
I 
urban versus rural patients and those of low SES versus high SES. In the sample used to 
I 
compare barriers between home-based and site-based CR participants, all items 
performed well. When the reliability of the CRBS was tested with Cronbach' s alpha, the 
values in the Alpha if Item Deleted column indicated that all items had similar 
correlations and thus,1 it was determined deletion of the item from the current version of 
the CRBS is unwarrapted. 
The magnitude of effects suggests that the CRBS does not demonstrate clinical 
significance. The praGtical significance of the CRBS was tested by investigating whether 
there were any signi9cant differences at the subscale level between rural versus urban 
patients and patients 
1
of low SES versus high SES after applying a Bonferroni correction 
I 
of p<.002 (.05/21). 'rhe results showed that rural and urban patients significantly differed 
on the logistical factprs subscale (p<.001 ), and patients of low SES and high SES 
significantly differed on perceived need/health care factors (p<.001), logistical factors 
(p<.001), and comorbidities/functional status (p<.001) subscales. These findings suggest 
that interventions should target the particular subscales for rural patients and patients of 
low SES in order to 'help increase CR utilization for these vulnerable populations. 
Previous res~arch shows significant differences in total CR barriers by referral 
I 
strategy. Specifically, there are differences in barriers between systematic and liaison 
I 
(i.e., discussion at the bedside) strategies (1.92±0.72 vs 2.07±0.80; p<.05), and betwee~ 
systematic and usual referral (1.92±0.72 vs 2.22±.69; p<.001). Patients who had usual 
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r 
referral reported the following barriers significantly greater compared to systematic 
referral: "I didn't know about CR" (p<.001), "I don't need CR" (p<.001), and "my doctor 
didn't feel it was necessary" (p<.001).59 
Interwmti.ons That Could Remedy CR Barriers 
I 
Evidence shows that CR reduces health care costs through reduced hospital 
readmissions.9 Thus, it is important to overcome barriers in order to increase utilization, 
I 
particularly among th,e under-represented populations. It is now time to start 
implementing strategies that could addr~ss CR barriers. Table 2 displays the CR barriers 
and suggests some interventions to overcome these barriers, and whether or not they have 
been tested. 
The effectiveness of interventions to increase CR access has been demonstrated. 
These interventions could likely mitigate four of the, albeit not as commonly-endorsed, 
I 
CR barriers, namely:. "I didn't know about CR," "I think I was referred but the rehab 
program didn't contact me," "My doctor didn't feel it was necessary," and "It took too 
long to get referred ~d into the program." A review of the literature showed that a 
combination of systematic referral (i.e., electronic health records or discharge order set) 
and liaison (discussions with healthcare providers about CR) method results in 
significant! y higher rates of CR enrolment than usual referral. 60 Although the above 
approach has not been investigated through a randomized controlled trial, some other 
strategies have been tested. Motivational communications delivered through letters, 
telephone calls, and 'home visits, as well as the use of liaison healthcare providers to 
support coordination of outpatient care, significantly increase uptake of CR.61 •62 A 
90 
theoretically-worded i'nvitation letter and leaflet based on the Theory of Planned 
Behavior and the Common Sense Model of Illness could be an inexpensive intervention 
I 
to improve attendance at CR. 63 
I 
Triage to structur~d and monitored home-based CR programs could mitigate up to 11 
barriers, namely: "tra~el," "I already exercise at home or in my community," "work 
responsibilities," "severe weather," "time constraints," "distance," "cost," "family 
responsibilities," "transportation problems," "I prefer to take care of my health alone," 
and "I can manage on my own." The flexibility of home-based programs offers patients 
greater opportunity td incorporate program components into their daily lives and 
environments. In a randomized controlled trial with four arms (randomization to home or 
site-based CR or patient preference to home or site-based CR), researchers compared 
adherence rates between the choices.64 The results showed that adherence to home-based 
CR was comparable between the randomized (73%) and preference arms (75%), and was 
higher than in the site-based allocation arm. While the reasons for patients' choice of the 
home program were not provided, this suggests that if patients were allocated to a home-
based program to overcome barriers such as distance, transportation, cost, and severe 
weather, they would likely achieve the benefits of CR participation. 
With regard to the barriers of "other health problems prevent me from going," "I find 
exercising tiring or painful," "I don't have the energy," and "I am too old," patients and 
referring healthcare providers should be informed that exercise prescriptions are 
individually-tailored in CR. For example, where patients have comorbid diabetes, they 
are taught to assess their blood glucose before and after exercise, and a sugary drink and 
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safety protocols are in' place at all programs. For patients with comorbid musculoskeletal 
problems, weight-bearing exercise is recommended, non-weight bearing machines (e.g., 
NuStep) are offered, and it may be suggested to patients to take a pain reliever half an 
hour before they start their classes. The extent to which conveying this information would 
overcome enrolment barriers warrant testing, in addition to the degree to which it would 
mitigate program adh~rence failures. 
The final two barFiers could be considered ones of perception, namely "I don't need 
CR," and "Many people with heart problems don't go to CR and they are fine." 
Conveying to patients that in addition to exercise, CR programs include other beneficial 
components such as education and counseling that could assist in their recovery process 
could help patients prioritize CR in their schedules. They could also be informed about 
the benefits of CR participation with regard to morbidity, mortality, health behaviour 
change, and quality of life. A candid discussion about patterns of decline in exercise 
behaviour that can be prevented through CR may be helpful. Research suggests that 
uptake may be imprqved by addressing issues of motivation and perceived relevance of 
rehabilitation to future well-being, comorbidities, site and time of sessions, transport and 
arrangement of care for dependents.63 One small study has tested an intervention to 
impact myocardial infarction patients' illness perceptions.65 Unfortunately, there was no 
significant effect on .CR use however. 
There has been ~ Cochrane review of interventions to promote CR adherence among 
participants.66 While these have not addressed CR barriers specifically, the findings are 
neve11heless cogent~ There were seven trials identified for inclusion. Unfortunately, only 
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one of the studies was successful in increasing adherence.67 In this study, researchers 
! 
assessed two brief planning interventions designed to encourage cardiac patients to 
I 
engage in regular ph~sical exercise following discharge from rehabilitation. The 
participants were randomly assigned to one of two intervention groups or a standard care 
control group. One intervention group focused on action planning alone, whereas the 
other intervention group focused on a combination of action planning and coping 
planning. The interventions comprised action plans on (a) when, where, and how to act, 
and (b) coping plans ~:m how to deal with anticipated barriers. Although there was no 
significant difference. in adherence between the "action planning" and control groups 
(n=149, 44% versus 42% ), those in the "combined planning" group were significantly 
I 
I 
more adherent than bbth the "action planning" (n=l30, 71%versus44%, p<.01) and 
i 
control groups (n=14~, 71%versus42%, p<.001). 
Evidence suggests "patient navigation" could improve CR uptake, through facilitating 
patient transition acmss the continuum of cardiac care. Recently, a randomized controlled 
trial where patients were assigned to either a patient navigation or usual care groups was 
undertaken. Patient navigation involved individuals helping patients traverse the inpatient 
to outpatient cardiac care system, with a particular focus on enrolling in a local CR 
I 
program. The findin~s showed a 3-fold increase in patient enrolment in a CR program for 
I 
the patient navigation group compared to the usual care group.68 
It is necessary to 
1
use a multi-level approach to address CR barriers comprehensively. 
According to the socio-ecological model, intrapersonal, interpersonal, institutional, 
community, and policy will have independent and interactive effects when influencing a 
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behaviour change as ~xercise adherence.69 At the intrapersonal level, patient-level 
barriers such as "I don't need CR" could be addressed. At the interpersonal level, social 
support through family, friends, other patients, and healthcare providers could assist in 
I 
helping reduce barriers. At the institutional level, home-based, internet-based, culturally-
tailored CR program~, as well as implementation of automatic referral to CR could help 
increase CR use. At the community level, barriers such as distance to facility could be 
overcome through provision of community-based CR programs. Finally, at the policy 
level, governments could subsidize transportation costs for patients of low SES and 
provide CR staff with behaviour change training to use in their practice. 
Future Research 
Future researyh should examine why the known strategies such as systematic 
referral have not been broadly implemented (i.e., resource constraints), and how they 
could be scaled up. Perhaps we can look to implementation science research to ensure 
broader implementation of referral strategies and program model stratification (including 
perhaps culturally-tailored programs) to overcome the primary CR barriers.70•71 
Moreover, the postulated interventions need to be tested. 
One particular i~tervention which has yet to be explored, but applicable across many 
barriers, is motivational interviewing. Motivational interviewing refers to a client-
centred, directive therapeutic style to enhance readiness for change by helping clients 
explore and resolve ~mbivalence.72 Previous research has demonstrated that motivational 
interviewing has res~lted in greater rates of health service use than usual care. 73 In 
addition, a meta-analysis of motivational interviewing versus brief advice or usual care 
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resulted in a modest but significant increase in smoking cessation.74 Moreover, research 
shows that motivational interviewing increases the type and level of physical activity in 
patients, including those with chronic heart failure.75 Motivational interviewing might 
then be particularly appropriate to address patient-level CR barriers. 
In a potential future randomized controlled trial, an intervention group ~f cardiac 
inpatients and I or new CR enrollees could complete the CRBS. Patients would be 
randomized to receive motivational interviewing or to usual care. Motivational 
interviewing could include discussions about identified barriers. Patients could be 
encouraged to discuss broader healthcare provider and health system-level barriers with 
their providers. Post-test data collection would include repeat administration of the 
CRBS. Paired t-tests could be performed to investigate whether any significant changes 
in barriers were achieved over time within the motivational and usual care groups. 
Independent sampl~s t-tests could be performed to assess differences between the groups 
at different time points. Data on CR program model allocation, number of prescribed CR 
sessions, and degree of patient participation in these sessions could be collected directly 
from CR programs, as well as from patients to serve as the dependent variables. This will 
allow researchers t~ examine the effect of motivational interviewing on reducing barriers 
and ultimately program adherence. 
In conclusion, the overall results suggest that patient preferences should be 
considered when allocating patients to program models, and there is a need to identify 
and address barriers to CR among rural patients, patients of low SES, and perhaps of 
I 
Chinese ethnocultural background both prior to CR referral and once patients are 
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I 
enrolled. Remedying these access disparities will accordingly require a multi-level 
I 
approach. For patients1, in-person consultations with a healthcare provider before hospital 
I 
discharge could include discussions about the benefits of CR, structure of CR, and 
I 
information on CR pr~gram locations. Patients could also be provided written material 
I 
reviewing the content lof the discussion and reminder follow-up phone calls to patients 
could improve CR upJake. Physicians should also be given opportunities to increase their 
i 
awareness of CR thromgh seminars. 76 
96 
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Tabl~ 1. Cardiac Rehabilitation Barriers Scale Subscale and Mean Total Internal Reliability 
(Cro?bach's a), by sample 
I 
Sample Health Care Loeistical Work/Time Comorbidities Total 
Hom:e-based 0.87 0.86 0.78 0.80 0.92 
Site-pased 0.89 0.86 0.64 0.79 0.92 
Total Subsample 0.89 0.87 0.65 0.79 0.92 
Rum!] 0.89 0.82 0.71 0.82 0.91 
Urb~ 0.89 0.88 0.71 0.83 0.93 
Total Subsample 0.89 0.87 0.71 0.83 0.92 
LowiSES 0.89 0.87 0.76 0.85 0.93 
Higfi SES 0.89 0.86 0.68 0.82 0.92 
Total Subsample 0.89 0.87 0.71 0.83 0.92 
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Table 2. Cardiac rehabilitation barriers, in descending order, with potential interventions 
Barrie1-s I Potential Interventions Tested & RCT 
Supported (yes/no/ 
(yes/no) underway) 
Travel Home-based CR No No 
I already exercise at hotne or in my Home-based CR; No No 
community motivational interviewing; 
follow-up with patients 
Work responsibilities Home-based CR; No No 
evening/weekend site-
based CR 
Severe weather Home-based CR No No 
Time constraints Home-based CR; No No 
evening/weekend site-
based CR 
Other health problems ~revent me Motivational interviewing No No 
from going I (emphasize individualized 
exercise prescriptions); 
follow-up with patients 
Distance Home-based CR No No 
I find exercise tiring or painful Motivational interviewing No No 
(emphasize individualized 
exercise prescriptions); 
follow-up with patients 
Cost Home-based CR No No 
I don't have the energy Motivational interviewing No No 
I (emphasize individualized 
exercise prescriptions); 
follow-up with patients 
Family responsibilities : Home-based CR No No 
Transportation problems Home-based CR No No 
I prefer to take care of rPY health Home-based CR; No No 
alone motivational interviewing; 
follow-up with patients 
It took too long to get r~ferred and Automatic referral; No No 
into the program motivational interviewing; 
follow-up with patients 
I can manage on my own Home-based CR; No No 
I motivational interviewing; 
follow-up with patients 
I don't need CR Motivational interviewing; Yes Yes 
I theoretically-worded 
invitation letter and leaflet 
based on the Theory of 
: Planned Behavior and the 
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I 
I Common Sense Model of 
I 
Illness; follow-up with 
patients 
Many people with heart iproblems Motivational interviewing No No 
don't go to CR and theytare fine (emphasize individualized 
I exercise prescriptions); 
I follow-up with patients 
My doctor didn't feel it \.vas Automatic referral; Yes Yes 
I 
motivational interviewing necessary I 
I (emphasize individualized 
: exercise prescriptions); 
I 
theoretically-worded 
invitation letter and leaflet 
I based on the Theory of I 
Planned Behavior and the 
Common Sense Model of 
Illness; follow-up with 
patients 
I am too old I Motivational interviewing No No 
I (emphasize individualized 
! exercise prescriptions); 
I follow-up with patients 
I think I was referred btit the rehab Automatic referral; No No 
program didn't contact p1e motivational interviewing; 
I follow-up with patients I 
I didn't know about CR! Automatic referral; Yes Yes 
I motivational interviewing; 
theoretically-worded 
invitation letter and leaflet 
based on the 111eory of 
Planned Behavior and the 
Common Sense Model of 
I 
Illness; follow-up with 
patients 
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Appt~ndices 
Appelldix A: Infoptned Consent 
Form 
~ 
York Central~ 
Hospital 
/nr bt:ltcr h•al1h cart: 
for bauar l1aallh 
Health Care for Heart Patients 
PATIENT CONSENT FORM 
In vestu;zators: 
Jane Winstanley, RN (Co-Principal Investigator) York Central Hospital 
Sheny L. Grace
1
, PhD (Co-Principal Investigator) York University and University Health 
(416) 340-48001x.6455 Network (lJH:N) 
Shamila Shanm1ugaseJ;zaram, BSc (Coordinator) 
Donna E. Stew~t, 1:vID (Co-Principal Investigator) UHN" and Universitv of Toronto 
Patricia Scholey, RN, :MBA Trillium Health Centre 
Glenn Holder, MSc, PhD Smart Systems for Health .Arzencv (SSHA) 
Rimm y Kaur, BSc, MBA SSHA 
David Alter, 1:vID, PhD Institute for Clinical and Evaluative 
I Sciences and St. Mchael's Hospital 
Ellen Rukholm! RN, PhD Laurentian University 
Paul Oh, 1:vID (Co-Principal lnvestie:ator) Toronto Rehabilitation Institute 
Sonia Anand, Nm, PhD Mc Master Uni versitv 
James Rush, PnD University of Water! oo 
Karen Williamfon, RN, MScN, PhD(c) University of Windsor 
Paula Har..rey, BJ:..ffi S, PhD UHN" 
Steve Bunker, PhD National Heart Foundation of Australia 
Sponsor: Canadian Institutes of Health Research (CilIR) and Heart and Stroke Foundation of Canada 
r 
You are being a~ked to take part in a research study. Before agreeing to participate, please read this 
information car~fully and ask any questions you wish. 
I 
Puroose: You h~ve been asked to participate in a study evaluating secondary prevention services for heart 
patients. 
Procedure: You
1 
have been identified to participate in this study bee ause you are receiving cardiac care at one 
of our 10 study hospitals. If you agree, we would like your permission to extract some study-relevant medical 
information froin your chart. You are also being asked to complete a survey, which may take approximately 
60 minutes to 4mplete, and provide it to the study coordinator in the envelope provided. The study 
coordinator will also ask to measure around your waist with a cotton measuring tape if you are willing. You 
will not have ru1Y further visits with the study coordinator. You will also be mailed a brief survey in 1 year, 
which may tak9 approximately 60 minutes to complete. Completion of that survey is also voluntary. If you 
record on your f1.Uestionnaire that you have attended cardiac rehabilitation, we would like to contact the 
I . • • • • • • . • • 
program to ask
1
them about your par!Jcipahon. The length of participation in this study is approximately 1 year. 
We would also 1like to anonymously link your information with a provincial database to determine your heal th 
care use and he,alth outcomes in three years. This will not require any paperwork on your behalf. 
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Finally, we would like your pem1ission to contact you by mail or telephone to inquire about your interest in 
participating in aq. interview about your thoughts and feelings regarding future cardiac health services you 
may or may not receive. Again, participation in such an interview would be voluntary and confidential. 
Conftdentialitv: All information obtained during the study will be held in strict confidence. No names or 
identifying information will be used in any publication or presentations. Your surveys and other study results 
will have only amidentifying number on them. Your surveys and other study results will be stored in a locked 
filing cabinet, and no one except the principal investigators and study coordinators will see your answers 
and/ or study resufts. 
Participation: Your participation is VOLUNTARY and you may withdraw from the study at any time or refuse 
to answer questio
1
ns that make you feel uncomfortable. Your participation will not affect the care you receive 
from your health care providers. Your doctors do not know whether you have been chosen as a study 
participant, or whether or not you decide to participate by filling out this survey. You will not be compensated 
for your participation in this study. 
Risks: You will be revealing personal information about yourself; however this information will remain 
confidential. 
Benefits: Your participation will help us improve the care of cardiac patients. 
Future Contact: Gan we mail you the one-year follow up survey: D YES D NO 
Can we contact you by mail or telephone to see if you would be interesting in participating in 
~n interview: D YES D NO 
Questions 
If you have any questions about the study, please call Shamila Shanmugasegaram (Study Coordinator) at (416) 
736-2100 x. 20575 or email sshan@yorku.ca. If you have any questions about your rights as a research 
participant, pleas~ call the Chair of the Research Ethics Board, available through the York Central Hospital 
switchboard at (~05) 883-1212. These people are not involved with the research project in any way, and 
calling them wilt not affect your participation in the study. 
Consent: 
I consent to take part in the study with the understanding that I may withdraw at any time. I voluntarily 
consent to participate in this study. The study has been fully explained to me and all of my questions have 
been answered. 1
1 
will be given a copy of this signed and dated consent fonn. 
Please print your name Your Signature Date 
Signature of Pe~on Obtaining Consent Date 
Signature of (Co~ )Investigator Date 
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Appendix B: Case 1 Report Form 
Recruitment Data Sh~et/Chart Extraction Fonn 
1. Site ID#: --+--
2. Today's Date I I 
Day M Year 
3. Cardiac Condition and/or Procedure: 
C Unstable angina 
Cl CHF I 
Cl MI 
Cl PCI 
Cl CABG (# ofve~sels ___ _,) 
Cl Other:----+-----
Cl ACS confirmation: ________ _ 
4. Date oflndex ACS: 
I I I 
Day M Year 
5. Gender: D Ma~e D Female 
6. Date of Birth I I I I 
7. Marital Status: : 
t:I Matried/common-law 
t:I Separated/divo1·ced 
t:I Single 1 
t:I Widow/Widm'{er 
Day M Year 
8. Do you live more than 30 minutes drive from the 
hospital? 
0 Yes 
0 No 
9. What is the highest level of education you have 
completed? ' 
0 less than grade 9 
D less thru1 High school 
0 complete~ high school 
D some college or university courses 
0 completed college or university degree 
D Graduate ~chool/Professional Program 
10. What do you condider to be your racialiethnic 
background? 
11. Patient Ineligible for Study: 
D Yes DNo 1 If Yes, please specify: 
Cl Orthopedic, neuromuscular, vision, cognitive or 
psychiatric condition which precludes CR eligibility; 
specify: _______ _ 
Cl Does not speak/read English/SAsian language 
Cl Previous attendance at cardiac rehab 
Cl Other: 
t:I Not interested 
t:I "Don't. feel well enough" 
t:I Other: ______ _ 
13. Study ID # assigned to patient: 
I I 
Stop here if patient is ineligible or refused. 
14. Patient's First Name: 
I 
15. Patient's Last Name: 
16. Preferred Salutation: 
t:I Mr. 
t:I Ms. 
t:I iv1rs. 
t:I Dr. 
17. Patient's Telephone: 
I I I I I 
(Area code) 
~ 
I 
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I 
18. Patient's AddresL 
Street Address I J 
City I 
Province I I rostal Code 
I 
19. Alternate Contact Information: 
Name 
Relationship 
Telephone 
I 
I 
20. Cu1Tent Cardiac Medications (check all that 
apply): i 
D ACE Inhi:bitors 
D Anti-coagulants 
D ASA ' 
-·+ I D ca· antagonists 
0 Lipid LO\yering 
D Antiarrhythmic 
D Anti-platelets 
D Beta-olockers 
D Digoxin 
D Nitrates 
D Other:_,__ ________ _ 
21. CCS Class: 
0 1 0 2i 0 3 0 4 
:?2. NYHA Class: 2~ 0 1 0 0 3 0 4 
23. Comorbid Conditions? 
r 
Yes ONo: 
If Y e:s, please specify: 
2 4. Risk Factors: 
y N 
0 0 Diabetes: D Type I D Type II 
0 0 Obesity 
BM! (kg/m\ __ 
Waist-to-hip ratio: ___ _ 
Waist circumference: 
0 0 Family History of CVD 
0 0 Hypertension 
BP systolic: ___ _ 
BP diastolic: ___ _ 
0 0 Smoking History 
a CUITent 
CJ past ~ quit date ; pack 
years 
CJ never 
0 0 Dyslipidemia 
Total Cholesterol: 
HDL: 
LDL: 
Triglycerides: __ _ 
fl! 
! 
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Appendix C: Soci~demographic and Medical History Questionnaire 
I . 
I 
SECTION I: DEMOGRAPHICS 
I 
1. What do you consider to be your racial/ethnic background? Please also check 0 one (1) of the following 
boxes: j 
D North Americ~ (e.g., Canadian, American) 
D French (not French-Canadian) 
D British Isles (e.g., British, Scottish, Irish) 
D Western Europbn (e.g., Austrian, Belgian, German, Swiss) 
D Northern EuroJean (e.g., Danish, Finnish) 
D Ea.stem European (e.g., Hungarian, Ukrania.n, Polish, Czech) 
D Southern EuroJean (e.g., Greek, Italian, Spanish) 
D Jewish : 
D African I 
D Arab I 
D West Asian (e.g., Afghan, Armenian, Iranian) 
D South Asian (e.lg., East Indian, Punjabi, Pakistani: Please specify: ________ _ 
D East or South Ea.st Asian (e.g., Chinese, Filipino, Japanese, Vietnamese, Thai, Laotian) 
D Oceania (e.g., Australian, New Zeala.nder, Pacific Islanders) 
D Caribbean I 
D Latin, Central, or South American 
D Aboriginal (e.g!., Metis, Inuit) 
D Other (specify: I-------------~ 
D Multiple cultuTl backgrounds (specify: 
2. Who do you live ,ith? 
D With family (spouse, children, etc.) 
D Alone j 
0 Other (specify:[------~ 
3. What is your grossj annual family income? 
D $19, 999 or less 
D $20, 000 - $29 ,: 999 
D $30, 000 - $39J 999 
·1 
D $40, 000 - $49, 999 
D $50, ooo - $59J 999 
D $60, 000 - $69) 999 
D $70.000 or greater 
. . . I 
4. Which option best matches your work status? 
D full-time workl 
D part-time wor~ 
D full-time caregiver or homemaker (inside your home) 
D unemployed I 
D receiving disaqility 
D retired j 
D other: ----;I ______ _ 
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5. Please provide your job title, and a description of your work: 
6. a. What is your he~ght? ___ feet and __ inches or ____ cm 
b. What is your weight? ____ pounds or _____ kgs 
7. How many minutd does it take you to drive to the hospital closest to your home, one way? 
_____ minut~s 
8. What is your smoking history? 
9. 
10. 
11. 
12. 
CJ I have never smoked 
CJ I currently smoke 
• How many cigarettes per day on average? _____ smokes per day 
• For how many years have you smoked? years 
CJ I quit smoking 
• Quitdate: 1 _______ _ 
• How many cigarettes per day did you smoke on average? _____ smokes per day 
• For how ¢any years did you smoke? years 
Do you have a history of heart disease in your family? 
CJ Yes i 
CJ No 
Do you have high blood pressure? 
CJ Yes 
CJ No 
I 
Do you have high cholesterol? 
CJ Yes 
CJ No 
. . ; . ... . . . . Did you exercise tq the pomt of getting short of breath on a regular basis (as an adult) pnor to your cardiac 
event? ! 
D Yes 
CJ No 
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Appendix D: MacArthur Scale of Subjective Social Status Ltzdder 
SECTION M SOCIAL STATUS 
Think of this ladder as fepresenting where people stand in Canada. 
At the top of the ladder are the people who are the best off - those who have the most money, the most education, 
and the most respected j qbs. At the bottom are the people who are the worst off - who have the least money, least 
education, and the 1 east rbpected jobs or no job. The high er up you are on this ladder, the closer you are to the 
people at the very top; the lower you are, the closer you are to the people at the very bottom. 
l 
I 
Where would you place yourself on this ladder? 
Pl ease pl ace a large "X" pn the rung where you think you stand at this time in your life, relative to other people in 
Canada. 
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Appendix E: Cardiac Rehabilitation Utilization 
I 
I 
SECTION A: CARDIAC PROGRAM 
,lnstructions: The following questions ask about your outpatient treatment after having your heart problem. 
Cardiac rehabilitatioli is an outpatient program of structured activity and education to maximize your recovery. 
For example, you mi~ht go to a hospital outpatient program to exercise 1-3 times per week for 6 months or so. 
Please check the appvopriate box in response to each question. If your checked answer has an arrow leading to 
another box, answer the questions in the attached box. Please print any written answers. 
l. Were you referred to a cardiac rehabilitation program? (A referral requires that a health care 
provider completed~ form and sent it to a cardiac rehab program so you can enroll) 
0 Yes ~ 1 (IfYES) 1. What cardiac rehabilitation site were you referred to? 
Cl No ) 
2. What type of health care provider refeITed you? (please check 0 1 box) 
0 Family doctor 
0 Nurse 
0 Cardiologist 
0 Cardiac Surgeon 
0 Internist 
0 Other (specify): _________ _ 
, 3. How strongly did your provider endorse cardiac rehab? 
Not at all Somewhat Neutral Strongly 
strongly strongly 
D D D D 
4. Where were you referred from? (please check 0 1 box) 
D Inpatient Unit at hospital 
0 Physician's office 
D Cardiac Diagnostics/Intervention 
0 Other (specify): _______ _ 
Very 
Strongly 
D 
(If No) Did your health care provider give you a~ why you were not 
referred? 
0 Yes: Reason? _______ _ 
0 No 
2. Did you attend!a cardiac rehabilitation assessment? 
0 Yes 
0 No I 
~If No) Why not? 
~~~)~~----~~~~~~~~~~~~~~~~~~~~~~~~~~---' 
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I 
I 
I 
I 
3. Have you participlted in cardiac rehabilitation? 
D Yes ~)I 
D No ) 
(If Yes) 1. How many minutes does it take to travel from your home to 
the cardiac rehab site one-way? minutes 
2. Was your cardiac rehab program hospital/clinic based, or was it a 
strnctured and monitored home-based program? (please 0 your 
answer). 
D Hospital-based D Home-based 
3. Which components of cardiac rehab did you attend (please check 0 
all that apply) 
D Education 0 Exercise 
4. Approximately what percentage of cardiac rehabilitation sessions did 
you attend? 
______ ~'o of sessions attended 
5. If you missed some cardiac rehabilitation sessions, what has been the 
main reason for your absence? 
(If No) Why not? 
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Appendix F: Cardiac Rehabilitation Barriers Scale (English Version) 
SECTION B: CARDIAC PROGRAM BARRIERS 
The following question$ ask about some of the factors influencing your attendance at cardiac rehabilitation sessions. Please 
£tnswer all of the questions on this page regardless of whether you attended or did not attend a cardiac rehabilitation 
program. 
~QI QI lo QI ~ 
- QI f: lo Q QI 
iQI ~ 6'ii ~ ~ ~ QI I did not attend a cardiac rehabilitation program, or if I did attend, I missed l:IJ) QI Q ~ ~ ~Sh.~ lo ~ ~ some sessions because: t3 i5 .!!! ~ Q :z < Q < \J'.l < 
1. ... of distance (e.g., not located in your area, too far to travel) D D D D D 
2 .... of cost (e.g., park.in~, gas) D D D D D 
3 .... oftransp01tation problems (e.g., access to car, public transportation) D D D D D 
4 .... of family responsibiiities (e.g., care giving) D D D D D 
5 ... .I didn't know about :cardiac rehab (e.g., doctor didn"t tell me about it) D D D D D 
6 ... .I don't need cardiac rehab (e.g., fed well, heart problem treated, not D D D D D 
serious) 
7 ... .I already exercise at home, or in my community D D D D D 
8 .... severe weather D D D D D 
9 ... .I find exercise tiring or painful D D D D D 
10 .... travel (e.g., holidays, business, cottage) D D D D D 
I 
11. ... of time constraints I (e.g., too busy, inconvenient class time) D D D D D 
12 .... of work responsibilities D D D D D 
13 ... .I don't have the energy D D D D D 
14 .... other health problems prevent me from going (specify: D D D D D 
15 .... I am too old D D D D D 
16 .... my doctor did not feel it was necessary D D D D D 
17 .... many people with :heart problems don't go, and they are fine D D D D D 
I 
18 .... I can manage my ~eart problem on my own D D D D D 
19 .... I think I was referred, but the rehab program didn't contact me D D D D D 
20 .... it took too Long to get refetTed and into the program D D D D D 
21 .... I prefer to take care of my health alone, not in a group D D D D D 
22. Other reason (s) for i1ot attending a cardiac rehabilitation progrrun: 
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Appendix G: Ethic,s Approval 
YORK 
I! 
UNIVERSITt 
------
UNIVERSITY 
OFFICE OF 
RESEARCH 
ETHICS (ORE) 
5th Floor. 
York Research Tower, 
4700 Keele St. 
Toronto ON 
Canada M3J 1P3 
Tel 416 736 5914 
Fax 416 650 S19i 
www.resenrch.yorku.co 
RENEWAL 
Certificate #: 2011 - 044 
Memo Renewal Approved: 01/31/12 
Approval Period: 02/22/12-02/22113 
To: Professor Sherry Grace, Faculty of Health, sgrace@yorku.ca 
I 
From: Alison M. Collins-Mrakas, Sr. Manager and Policy Advisor, Research Ethics 
(on behalf of Wade Cook, Chair, Human Participants Review Committee) 
I 
I 
Gate: February 22"d, 2012 
~e: Ethics Approval 
Health Care for Heart Patients 
\(Vrth respect to your research project entitled, "Health Care for Heart Patients" the 
committee notes that, as there are no substantive changes to either the methodology 
employed or the risks to participants or any other aspect of the research project, a 
renewal of ethics approval re the above project is granted. 
Should you have any questions, please feel free to contact me at: 416-736-5914 or 
l,(ia email at: acollins@yorku.ca. 
Yours sincerely, 
Alison M. Collins-Mrakas M.Sc., LLM 
Sr. Manager and Policy Advisor, 
Office of Research Ethics 
~ 
I 
ii 
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Appendix H: Physical Activity Scale for the Elderly 
Instructions: For each question or subquestion, circle the one answer that best describes you. 
LEISURE TIME ACTIVITY 
1. Over the past 7 clays, h9w often did you participate in sitting activities such as reading, watching TV or doing handcrafts? 
[O] Never 
,[, 
Go to Q.#2 
[lJ Seldom 
(1-2 Days) 
[2] Sometimes 
(3-4 Days) 
[3] Often 
(5-7 Days) 
la. What were th~e activities?---------------------------
lb. On average, how many hours per day did you engage in these sitting activities? 
[ 1] Less than 1 ho1:1r (2] I but less than 2 hours 
[3] 2-4 Hours [ 4] More than 4 hours 
2. Over the past 7 days. hbw often did you take a walk outside your home or yard for any reason? For example, for fun or 
exercise, walking to work, walking the dog etc.? 
[O] Never 
.!, 
Go to Q.#3 
[lJ Seldom 
' (l-2Days) 
[2] Sometimes 
(3-4 Days) 
2a. On average, hqw many hours per day did you spend walking? 
I 
[1] Less than 1 hour [2] 1 but less than 2 hours 
[3] 2-4 Homs [ 4] More than 4 hours 
[3] Often 
(5-7 Days) 
3. Over the past 7 days, how often did you engage in !igh! sport or recreational activities, such as bowling, golf with a cart, 
shuffleboard, fishing from a boat or pier or other similar acitivities? 
[O] Never 
t 
Go to Q.#4 
[lJ Seldom 
(l-2Days) 
[2] Sometimes 
(3-4 Days) 
[3] Otten 
(5-7 Days) 
3a. What were th~e activities?---------------------------
3b. On average, how many hours per clay did you engage in these light sport or recreational activities? 
[ 1] Less than 1 hOur [2] 1 but less than 2 hours 
[3] 2-4 Hours [4] More than 4 how"S 
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4. Over the past 7 days, how often did you engage in moderate sport and recreational activities such as aerobic classes, 
doubles tennis, ballroot dancing, hunting, ice skating, golf without a cart, softball or other similar activities? 
[O] Never [lJ Seldom [2] Sometimes [3] Often 
J, I (1-2Days) (3-4Days) (5-7Days) 
Go to Q.#5 j 
I 
4a. What were thde activities? 
4b. On avernge, h~w mony hoW"S_p_er_d_a_y_d-id_y_o_u_e_n_g.-ag_e_m_· -t-h-es_e_m_o_d-er-a-te-sp_o_1t-an-d-rec-re_a_t-io_n_a_l _ac-t-iv-i-ti-es_?_ 
[1] Less than 1 hoJr [2] 1 but less than 2 hours 
I 
[3] 2-4 Hours [ 4] More than 4 hours 
I 
5. Over the past 7 days, h9w often did you engage in strenuous sport and recreational activities such as jogging, swimming, 
1;ycling, singles tennis, jkiing (downhill or cross-country) or other similar activities? 
[O] Never [l]I Seldom [2] Sometimes [3] Often 
i (1-2Days) i (3-4Days) (5-7Days) 
Go to Q.#6 I 
5a. What were thde activities? 
I ------------------------~ 
5b. On average, h,w many hours per day did you engage in these strenuous sport and recreational activities? 
::: :~:: 1 hT ::: ~:::l::::o::ow> 
6. Over the past 7 days, h6w often did you do any exercise specifically to increase muscle strength and endurance, such as 
lifting weights, pushupJ, situps etc.? 
[O] Never 
J, 
Go to Q.#7 
[1] Seldom 
(1-2 Days) 
6a. What were the8e activities? 
[2] Sometimes 
(3-4 Days) 
[3] Often 
(5-7 Days) 
I ---------------------------~ 
On avernge, h,w mony hou" P"' day did you engage ID. e"'"'""'' to ID.cre,.,e mwcle •lrength and endurnnce? 
::: ::~:: 1 hT ::: ~:::n:•:o::o= 
6b. 
I 
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7. During the past 7 days, fave you done any light housework, such as dusting, cooking, ironing, making beds, carrying out 
the garbage, washing dishes or (describe) ? 
(1] No [2] Yes I 
8. During the past 7 days. Lve you done any heavy housework or chores. such as scrubbing floors, washing windows, 
cleaning gutters, carryink wood or (describe) ? 
I 
[1] No [2] Yes 
9. During the past 7 days, tid you engage in any of the.following activities? 
Please answer Yes or No for each item. 
- ---; 
f[ . lik .. I II . a. . ome repairs e pamtmg, wa papenng, 
electrical work, etc. 1 
b. Lawn work or yard careJ including snow 
or leaf removal, wood chopping, etc. 
I 
c. Outdoor gardening 
2 
2 
2 
d. Caring for another persop, such as children, 2 
dependent spouse, or an9ther adult 
I 
I 
10. Dw·ing the past 7 clays, 4id you work for pay or as a volunteer? 
I 
[1] Ko [2] Yes I 
t I 
lOa. How many hofrs per week did you work for pay and/or as a volunteer? _______ hours 
IOb. Which of the following categories best describes on average. the amount of physical acitivity required on your 
job and/or volunteer work? 
! 
[l] Mainly ~itting with slight arm movements. [Examples: office worker, watchmaker, seated assembly 
line worker, bus driver, etc.] 
I 
[2] Sitting or standing with some walking. [Examples: cashier, general office worker, light tool and 
machinep- worker.] 
[3] Walking, with some handling of materials generally weighing less than 50 pounds. [Examples: 
mailmad, waiter/waitress, construction worker, heavy tool and machinery worker.] 
[ 4] W alkin~ and heavy manual work often requiring handling of materials weighing over 50 pounds. [Examrs: lumberjack, stone mason, fann or general laborer.] 
I 
I 
I 
I 
I 
I 
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Appendix I: Cardiac Rehabilitation Barriers Scale (Chinese Version) 
~~=tmfil: 11)llttl![8'glf!if 
JJ,"Tfa~mranz-®~Wfffilil.t1li,iHmJgtfU531b89lZS!J?: 0 M-5ifafJ\1~nsra~tJn,Cdl1!~ttiU , 51'·}:1\@1$=2fs:J% 
flffil[Mo 
I 
3. . .. x~ra~~ C 17U'tta : ~9:$~0J~x.~89~ffl) 
I 
I 
4. ...1f*9=189Jfff C f9U;tm : !W!iJt~CA.J 
I 
5. 
. .. ~/F~i~Ef~ti01Li·ilf~@:ttlU ( fJU~o : U1:.55!1f*rn~~fJ01l,\ 
Jj~f~~tti!J) : 
6. I 
... ~/fiWl~1Li'Hmfl~HtrJ c ~a~ : ~112~ir~ , 1 Li,Jitir~re,~m¥Ll>E1~ , 
n~·~/Ff&~) I 
7 .... ~8~1f:tB~:~1fr' 'E!'gHJ~U.ilbi?l~~ 0 
8 .... 7(~~5/j 
I 
9. . . :Mlillb~~~JE!l~~:wU~ 
I 
10 .... mi~l±W~ C ~a-tta : ?ffl~j • ·~~~ · 5.~~~) 
I 
17 .... ~f~~A.1'f1Ci·~mW555!1f~fJD · fffiflliff'HMt~B~ 0 
I 
18. . .. ~El 2.flli%JJ3l&JJ.~891[i,)Jifa~~ 
19. . .. ~'.'f1~~1'f1iZftr,ij · 1E!.1~@:~tf!J55H~iW~mlll 
I 
20. . .. f~J?fj:ftfliW~:IJQg-filffj~~j( ~~fs~ 
21. ... ~~CiJ1m!El~~J!iEIC.89~, ili/Flit~~tJa1Nfi53ib 
I • 
22. Jt·f!g/F~fJ01li\!11~1ttf!JEl9mt!ZSJ : 
I 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
D DD D 
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